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ABSTRACT 

This is a guide to regional sites in Ohio vhich can 
be studied in regard to resource lanageient; land us^; the qua^^ 
air, vater* soil; and reclaiation. The first section: of ^^^^^t 
includes brief descriptions of Ohio's natural features at Ithe Iptesent: 
tiae, accounts of past appearances and events^ and pre^ 
the future. In the seconds section , essuntlal background 1^ 
is provided for each of the f ivie iijsijorf watersheds of ^ 
environaental problems are cited and related to the bibfihysi^al - 
environaent. Detailed descriptions of a vide Variety of sites in eabh 
region are provided. . (DT) 
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Conservationists and scientists began many years ago 
to warn of the hazards man has created for himself 
through his abuse and disregard for natural resources. 
Only now that many of our irreplaceable resources 
have been devastated is this concern shared widely by 
the general public. 

With this concern has come the urgency that future 
generations of Americans be provided with environ- 
mental knowledge and awareness if our natural heritage 
is to be preserved. The challenge to educators is clear. 
By demonstrating to each student his stake in our en- 
vironment, we can more nearly attain desirable sur- 
roundings even as our woirld grows increasingly urban 
and technological. 

The Ohio Department of Education has developed a 
series of publications to assist schools in implementing 
an interdisciplinary approach to Environmental Edu- 
cation. The publications encompass a resource catalog; 
guides to distinct Ohio environmental study areas; a 
series of experience units; and a planning guide for out- 
door education. In addition, a land laboratory model is 
being developed on the grounds of the Ohio School for 
the Deaf. 

As part of this undertaking, the department has con- 
tracted with the Ohio Academy of Science to prepare 
these r^ional guides to sites which can be studied in 
regard to resource management, land use, the quality 
of air, water, soil, and reclamation. An advisory com- 
mittee composed of representatives of the department 
and the academy guided this significant work, under 
the direction and authorship of Ruth W. Melvin of the 
academy. 

These guides are offered in the expectation that they 
will provide teachers with a comprehensive, thorough 
and accurate tool to meet the imperative . . . and stimu- 
lating . . . challenjge of educating future generations of 
environmentally literate citizens. 




Martin W. Essex 
Superintendent o^; Public Instruction 
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ciate, School of Natural Resources, The Ohio State 



University, Columbus. Shaker Lakes Regional Na- 
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Heights. 
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Bryan Outdoor Education Center and GoU Woods 
by Paul V. Webster, Biology Department, Bryan 
High School. George B. Crosby Park by Roalyn 
Glasser. Port of Toledo and Port Authority ^ Mrs. 
Neil Waterbury, League of Women Voters, Toledo. 
Oak Openings and Swan Creek Watershed Studies 
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History Division, the Ohio Historical Society. Goose 
Run Valley and the Courts Farm and the Ripley 
Union Water Association, by George Roge^^ 
middle school outdooi* education director, Mt. Orab. 
Montgomery County Joint Vocational School Pro- 
gram in Outdoor Education by Gary Biunbauer, 
teacher at the school. Upper Valley Mall by Connie 
Heiland, Wright State University, Office of Environ- 
mental Studies. 

Muskingum Region 

Black Hand Gorge by Mrs, M« C« Markliani, 
educator-naturalist, the Dawes Arboretum. Canal 
Fulton Boat Trip and Stark Wilderness Center by 
Roslyn Glasses Flint Ridge State Memorial by 
Joellen Hayes. 

Scioto-Hocking n^ion 

Buckeye Furnace by Joellen Hayefl« Center of Sci- 
ence and Industry, William Schmidt, educational 
director. German Village by Roslyn GUu^ 
Southerly^ Waste Watw Treatmen t^Plant^^^ 
Freund, director, Worthington Schools Outdoor Ed- 
ucation Program. 




Written on the landscape of Ohio for all to see is a 
story of interrelationships — ; rocks^ streams^ soils^ 
plants and animals. The traveler will not find majes- 
tic mountains like Half Dome in Yosemite or valleys 
carved to the depths of the Grand Canyon. Never- 
theless the great forces of nature have been at work 
here; sunshine and rain^ freezing and thawing^ ero- 
sion, deposition, ice advances and ice retreats all 
have provided a physical environment for diversified 
yegetational growth and the animals which consume , > 
that vegetation and one another. 

Because it was rich in soil and mineral resources man 
settled Ohio country. He cleared away the forest, 
utilized the soils for raising grain, and introduced 
domestic animals. He extracted minerals for his own 
use and soon found means of supplying his surplus 
food and minerals to others beyond the state. With 
developing technology he found ways of ' using his 
natural resources to manufacture goods for himself 
and those beyond the boundary. As his agriculture, 
manufacturing and trade increased, more people 
came into the state so that the people-land ratio 
became greater, the urban areas greater. 

The landscape changed. The north-south trending 
channelwaya linking two great drainage basins. Lake 
Erie and the Ohio-Mississippi River system, were 
altered with damaging effluent from people, agri- 
culture and industry. Streams were dammed for 
water reserves and flood control, channelized and 
filled with sediment. While not all of man^s activities 
by any means can be characterized as detrimental 
to his environment^ we are faced with the reality 
that the quality of life enjoyed by Ohioans is now 
severely threatened. Immediate action for good en- 
vironmental management aiid long term environ- 
mmtal education are essential. 

Environmental education asks for a new look at our 
landscape, not only the natural but man-made fea- 
tures as well. It calls for a total awareness of man^s 
impact on his environment and the enviroxunent^s 
influence on man. Environmental education requires 
a knowledge and understanding of the forces at work 
jvYich place limitations on the ability of the land 
to recover from misuse/ abuse and overuse. It re- 
quires the development of an environmental ethic. 
This ethic means that man must look for a way of 
life which considers need along with ability to buy, 
beauty as well as utility, disposal of waste and re- 
cycling as important aspects of buying. It means 
that the severe old New England adage, ''Eat it up; 
wear it out; make it do; do without,** is worth con- 
sideration for providing and maintaining a quality 
environment 



To introduce this new look at our landscape, the 
pages following are offered as brief descriptions of 
Ohio's natural features. They give the story of Ohio 
O } it is written on the land at the present time, 
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accounts of past appearances and events, and pre- 
dictions of what will be. The basic information will 
provide the foundation for the study of the regions 
as designated in the second section. 
The major watersheds were, selected as nisitural divi- 
sions of the state (as shown opposite). The coun- 
ties embraced within a watershed tend to manifest 
similar physical^environments with plant and animal 
relationships closely and pioneer 

history, tile ^settlement and development patterns 
are aligned to a considerable degree with the water-, 
ways. Environniental problems, many of which are 
water-related, will be solved only with a compre- 
hensive study of regional situations. 

The flve regions selected for this study are as follows: 

( 1 ) Cuyahoga-Grand Watershed Region embracing 
twelve counties and including the smaller water- 
sheds of the Huron, Vermilion, Rocky, Black, Cha- 
grin and Ashtabula Rivers. 

(2) The Maumee Watershed Region which em- 
braces sixteen counties and the watersheds of the 
Portage and the Sandusky Rivers as well as the 
Maumee. 

(3) The Miami Watershed Region covering eighteen 
counties, a small portion of the Wabash River Water- 
shed, the major portion of the Great Miami Water- 
shed, the tattle Miami, White Oak Creek and Ohio 
Brush Creek. 

(4) The Muskingura Watershed Region which in- 
cludes many small rivers draining into the Ohio 
from East Palestine to Belpre. Twenty counties con- 
stitute the r^ion. 

(5) The Scioto-Hocking Watershed Region em- 
bracing twenty-two counties and the Shade Ri^ 
valley. Raccoon Creek, Synmies Creek and the Little 
Scioto as well as the Scioto and Hocking Water- 
sheds. 

Each region is described briefly for essential Imck- 
ground information at the beginning of each section. 
Broad environmental problems are cited and related 
to the biophysical environment. Teachers are ur^^ 
to read this material for a basic understahding be^^ 
fore undertaking field studies within the region. 
It will be observed that a wide variety of sites have 
been selected for study in each region. It is to be 
noted further that few situations are duplicated^ 
among the regions. Teachers may use the studies inT 
one region as models for approaching similar situ- 
ations in the region of immediate concern. For in-; , 
stance, the generation of electric power by meaiiui • 
of fossil fuel is described in detail in the 
Watershed ar I the Muskingum Waters hed Regio^^ 
.E!?^^ ^availab^^^^^^ 

regions. The same situation follows for steel plants,' 
nature centers, historical sites, river studies, urban ; 
analysis and others. 7 : ' ■ ; ; ; 

The detailed site descriptions foun^ iri eadi^ j^ 
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are designed to give basic information to help the 
teacher undertake a project with some confidence. 
They are not intended to stop further inquiry on 
the part of the teacher or discovery on the part of 
the students. The facts given about the geology and 
vegetation, the history or the process are n 
significant as the observations and deductions mad^ 



by the students themselves. Valuable as it may be 
to understand how electricity is generated, the ques- 
tions still to be answei^ in regard ^what environ- ^ 
mental trade-offs may be tolerated remain with the 
generation of voters gaining objective insighte^ 
fair value judgment in the^^^^^^ 
this end the following iniormation is dedicated 
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Geologic materials throughout the entire world are 
of two kinds: the clay or gravel found at the surface 
and the solid rock, or bedrock, lying underneath. 
The bedrock may be composed of igneous rocks — 
cooled from a molten condition, like laya; sedimen- 
tary rock formed of compacted or cemented sedi- 
ments; or metamorphic rock,, rock changed by 
excessive heat and pressure, such as those associated 
with mountain-making. I 

In Ohio, the geology is far more simple. Most of the 
surficial materials are deposits left by the| glaciers 
of the Ice Ages, and all the bedrock is sedimentary. 
In addition, unlike most other areas of sedimentary 
rocks in the United States, such as in the Appala- 
chian Mountains of Pennsylvania or Virginia, where 
the rocks are , bent or folded, the layers of sedimen- 
tary rock are almost horizontal, resulting in very 
simple and easily understood bedrock geology. 

In western Ohio, the bedrock is mainly limestone, 
though some shale is also present, especially in 
the Dayton-Cincinnati area. In contrast, in eastern 
Ohio, the bedrock is doininantly sandstone, with 
some layers of shale, and also, still farther east,rin 
the Youngstown-Marietta-Ironton area, with some 
thin layers of coal. Deep drilling in this area, though, 
reveals the presence of limestone far below ttie sand- 
stone, the same limestone as in western Ohio. This 
limestone can be traced all across the state. 

If the sandstone lies on top of the limestone in east- 
ern Ohio, one might wonder why it is not also present 
in western Ohio. The answer is that the rock layers 
in Ohio have been bulged upward in a gentle arch, 
probably formed, at least in part, when the Appala- 
chian Mountains were being pushed up to the east. 
Because the crest of this arch passes through Cincin- 
nati, it is called the Cincinnati Arch. Where the 
rocks have been arched up highest, in western Ohio, 
erosion has cut deepest, resulting in the removal of 
all the overlying sandstone. This implies that sand- 
stone did indeed lie on top of the limestone of west- 
ern Ohio at one time, an interpretation generally 
accepted by geologists and supported by the pres- 
ence of ^sandstone in northwestern Ohio and in 
Michigan. The arrangement of the limestone and 
sandstone layers, as they occur in the Cincinnati 
Arch and as they appear after having been eroded. 



is shown in the diagrammatic cross-section below 
die geologic map of Ohio's bedrock. 

The contrast in kinds of bedrock in Ohio has had 
an effect on the landscape, for the limestone of 
western Ohio is a nonresistant rock, wearing away 
readily and producing plains, whereas the sandstone 
of eastern Ohio is more resistant, so ttiat erosion of 
it tends to produce deep valleys and hills, the kind 
of landscape characteristic of eastern Ohio. This 
contrast in landscape also affected the Ice Age 
glaciers, for they advanced southward across the 
plains of western Ohio all the way to the Cincinnati 
area, but in the east their advance was impeded by 
the sandstone hills, so that th\^y extended only as 
far south as Canton. 

The nature and arrangement of the kinds of bedrock 
also reveal something of the geologic history of Ohio. 
Both the limestcme and the sandstone represent 
sediments accumulated in an ancient ocean that 
once flooded all of Ohio, as evidenced by the fossil- 
ized sea shells found in the rocks, especially in the 
limestone. The fossils in the Cincinnati">area lime- 
stone are particularly famous for their abundance 
and excellent preservation. The limestone, the oldest 
rock, represents an accumulation of lime precipi- 
tated far out in that ancient ocean, while ttie 
younger sandstone is the naturally cemented sand 
of beaches and offshore sand«bar areas, suggesting 
that, as time went on, the ocean became less exten- 
sive, draining away, until no ocean was left at all. 

This is indicated by the coal deposits, which are the 
compacted remains of land plants from some of the 
earliest Oluo forests. ; L 

This contrast in the two kinds of bedrock in the 
two parts of Ohio also plays a basic role in deter- 
mining the kinds of plants and animals that are 
present. And it affects man, too, for the kind of rock ! 
that is present determines the kind of soil^ the kind 
of natural resources, the availability of water, and 
the nature of some problems of waste disposal and 
pollution that man encounters in living in Ohio. 

Dr. Jane L. Forsyth 

Associate Professor of Geology 

Bowling Green State University 

and Editor, The Ohio Journal of Science 
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ICE OVER OHIO 



A quick look at the Glacial Map indicates a wide 
variety of materials brought to Ohio by glaciers of 
different ages covering approximately two-thirds of 
the state. Dominating the picture are the deposits 
resulting from the last or Wisconsin stage with its 
ribbons of green, representing moraines, festooned 
acroiss much of the state. The moraines consist of 
rock rubble — sand, gravel, cobbles, big rocks and 
fine clay, material called till, carried along in the 
ice itself and left in place when the glacier wasted 
back. The furthest bands along the line of glaciation 
are end moraines. The others are sometimes called 
recessional moraines although some may be end 
moraines of still earlier glaciation. Both represent 
stages where the wasting ice stood still for a great 
many years, leaving its load of rock material when 
it melted. The lighter green indicates deposits of 
the same mixed rock material, some of it carried long 
distances, some consisting of Ohio's own bedrock, 
picked up and carried along by the ice, left in lesser 
amounts as the glacier wasted away at a more or less 
even rate. 

Ohio owes much to the glaciers. Glacial times were 
cold, 11 degrees or cooler the year round, but they 
brought the rich mineral soils (till) on which we 
live, and deposited great quantities of precious sand 
and gravel in valleys. Coming repeatedly, these ma- 
terials filled ancient valleys 100 to 400 feet deep, 
making underground re^-i ;*voirs (buried valleys) out 
of them for our industrial and city needs. All this 
mixed rock rubble came from northern Ohio or from 
Canada as witnessed by the granite boulders foreign 
to Ohio! Over central . Quebec where the furthest 
boulders were collected, the ice had, to g?row from 
two to three miles thick just to iDlow through the 
Huron and Erie basins. Even in northern Ohio it 
had to be nearly a mile high to catch snow all sum- 
mer aiid flow in a broad lobe down each of the Scioto 
and Miami valleys. As the glacier grew, massive ice 
cliffs crept 100 to 500 feet a year over 68 of Ohio's 
counties. Here it stayed, fluctuating a little, fo:r 
more than 4000 years (radiocarbon dates on over-run 
trees are from 21,000 to 17,000 years ago). But the 
bottom wai^ melting most of that time due to the 
earth's trapi»ed heat, 7IUS friction of motion. In evi- 
dence it cioi be obsenred that it scraped and striated 
high rock outcrops, gouging into fresh rock five to 
forty feet deep as shown by great grooves on Kelley's 
Islands Over nearly everything in these 68 counties 
it let down a blanket of Caniadian and northern Ohio 
material consisting of old weathered soil, tree trunks, 
and fresh ground rock flour all mixed together. 



The climate warmed between 16,000 and 10,000 
years ago and melted the annual snow plus the huge 
ice sheet. There were horrendous floods as all melt- 
water had to run off in two to three warm months. 
The great valley cuttings (the steep sides of the 
Miami and the Scioto Rivers, for instance) were 
made by these torrents under thinning ice. Layers 
of clean sand and rounded pebbles accumulated in 
channels all across each valley until the gravel 
half-filled each south-flowing valley. Spruce and 
larch grew on the slopes; alder got buried along the 
water courses. The mastodon liked it here for these 
were his foods. He died or got buried along flooding 
water courses. 

For 2500 years Lake Erie was trapped by fluctuating 
and decaying ice over the Buffalo area and this raised 
Lake Erie to various levels, as much as 200 feet 
deeper, 14,000 to 11,000 years ago. By 9000 years 
ago our present climate returned and oaks and elms 
came back. Over and over again this glacial change 
of landscape occuned. During the ice retreat and 
during long glaciation this river gravel and till were 
put down on top of still earlier glacial layers. Such 
''stratigraphic" records are found in the outer parts 
of the region once covered by ice and in depressions 
where old layers were riot scraped off. Even ancient 
buried soils and forest beds are preserved in spots. 
Since this record is incomplete the number of glacia- 
tions occurring 25,000 to 50,000 years apart is still 
uncertain. Probably there were at least five periods 
of coolings and glaciations. Some are reasonably 
dated at 300,000, 120,000, 60,000, and of course 
18,000 years ago. It is no wonder that the Lake Erie 
basin was scraped broadly and deeply where the 
shales were soft, and the western half of 'Ohio was: 
laminated over, layer by layer, until it became a /> 
broad smooth plain completely hiding valleys 100 
to 500 feet deep in the solid rock beneath. 

The fertile farmland found in glaciated western Ohio 
contrasts sharply with the thin, residual acid soils ; 
in the eastern section where the sandstone hills r^^ 
tarded and finally stopped ttie ice advances. iThe^^^^;! 
broad valleys, filled witih glacial outwash, provide 
abundant water and constmctioh material. Q • : 

can appreciate these gifts from the Ice Age arid yet 
enjoy the forested hills untouched by the invasions 
from the North. 

Dr. Richard P. GoldthwaU ^ 
Professor of Geology , The Ohio State Unive^ 
Formerly Director of The Polar Institute 
and Chairman of the Department of Geology 
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CLIMATE 



Unless one happens to be asked on a lovely sunny 
day what the climate of Ohio is, the answer prob- 
ably will be ^'changeable" or ^^disagreeable." This 
is due largely to the extremes of heat in summer 
accentuated with high humidity, frequent low tem- 
peratures in winter, and great variability fi'om day 
to day. 

Most of Ohio lies in a climatic region classified as 
humid continental, warm summer phase (Goode's 
Atlas 1964). This extends from about the 39th de- 
gree oi latitude to the 43rd degree. The southern- 
most tip of the state is mapped as humid subtropical, 
The mean annual temperature is about 51 degrees, 
with the extreme south (Lawrence County) averag- 
ing 55 degrees and the northeast (Lake, Geauga, 
and Ashtabula Counties), 48 degrees. The length of 
the growing season between killing frosts is sufficient 
for most crops most years, extending from 150 days 
in the north to 178 days in the Ohio valley and in 
much of the lake shore region. Two small areas, one 
in the southwest, the other in the north, enjoy an 
average of 192 frost free days. The reason for the 
equal temperatures in the north-south limits of the 
state is due to the modifying influence of Lake Erie 
oh one hand and the lower latitude and altitude on 
the other. Early frosts are as^likely to occur in the 
valleys of the south which have thermal inversions, 
as any other place in the state. 

Average annual precipitation varies from 32 to 44 
inches, the lowest along western Lake Erie, the high- 
est along the Ohio River, a small area in the south^ 
west and another in the northeast part of the state 
(From Ohio Water Plan Inventory Report No. 13, 
based on data from U.S. Weather Bureau, 1931- 
1960.) 

Approximately one half the rainfall occurs during 
the growing season, a vital factor for the success of 
diversified commercial agricultural products grown. 
Rivers draining into the Ohio, and the Ohio valley, 
are subject to hequent serious floods, now largely 
alleviated in two areas by efforts of the Miami 
Conservancy District and the Muskingum Water- 
shed Conservancy District. Droughts also occur. The 
worst on record was a widespread situation in 1930. 

Like other states in the mid-continent region, Ohio 
is subject to bumping air masses — high and low 
pressure areas moving from the west and/or south 



colliding with those from north and/or east. The 
resulting cyclonic storms develop into thunder- 
storms, hailstorms, windstorms and heavy rainfall. 
Occasionally, the sweep of air travelling up the Mis- 
sissippi valley encounters a mass which induces a 
true tornado, although Ohio experiences this infre- 
quently in comparison to other partes of the Missis- 
sippi region. 

For generations Ohioans have moved away from 
floods when need be, then moved back. New efforts 
for flood plain zoning and possible evacuation of 
lake plain areas promise to make flooding less dis- 
astrous and expensive. 

Although Ohio's climate has a specific classification 
as humid continental, warm summer phase, with 
predictable general changes/it is advisable to con- 
sider also the great variety of microclimates. Essen- 
tially a microclimate is the climate of a small area. 
Due to differences in the amount of incoming solar 
radiation, topography, windflow, soil or moisture, 
there are unexpected variations in vegetative cover 
and/or animal life. These microclimates exist within 
a plant community, a woodlard area for instance, 
where temperature and moisture differences vary 
among the leaf canopy, in the understory plants and 
within the soU layers. Startling microclimatic con* 
ditions are discovered in layered water habitats. 
''Clear" water frequently has a film of life on top/ 
which, when separated, has considerable color and 
life. Narrow ravines with north and south facing 
slopes show distinct variation in the type of trees 
and other plants on each slope. Urban areas may 
show microclimatic differences in temperature at 
any given time, variations of^ten^oir more degr^ 
from downtown to the outlying airport* 

Man himself is a creator of microclimates to fit his 
personal desires. His technological devices, including 
air conditioning, heating units, humidifiers, dehu- 
midifiers, and lighting facilities, provide creature 
comforts but increase uses of electricity, water and 
insulation materials. This is man's adaptation, dif- 
ferei;t from that of the other animals and plants as 
they cope with climatic changes, nonetheless a way 
for him to inhabit all parts of the world. 

RuthW.Melvin 
Project Director 
Ohio Academy of Science 
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In traveling through Ohio one observes that the sur- 
face color of the land changes very rapidly in a short 
distance. This change in surface color indicates a 
difference in soils and is related to soil properties. 
These properties include texture, structure, color, 
soil reaction, wetness, soil depth and sequence of soil 
layers or horizons. 

We frequently see soils exposed to a depth of several 
feet in road or stream cuts. These exposures show 
an observable profile of the soil. A soil profile is a 
vertical cross section showing layers which are 
termed ''horizons.'' Soil scientists label them A for 
topsoil, B for subsoil and C for soil parent material. 
A profile is approximately four feet deep, which is 
the weathered or developed A and B horizons. Re- 
sidual soils are those weathered from the rock 
beneath and are usually more shallow than the 
glacial or transported soils where the unconsolidated 
glacial drift constitutes the parent material. 
Observations of soil types in the state reveal that 
there are strong relationships between the geologic 
formations or glacial deposits and the soils. A com- 
parison of the four maps — geologic, glacial depos- 
its, soils and original vegetation — shows that lines 
coincide. 

Soil is a part of the environment in which we live. ^ 
To understand this environment and plan for its 
improvement requires that we recognize the seven 
major soil regions. 

Soils on High Lime Glacial Lake Sediments 
The soils in northwestern Ohio are dominantly dark 
colored, poorly drained and rich in clay interspersed 
with light colored silty and sandy materials which 
have better (hrainage than the dark, colored soils. 
Drainage is complicated by the fact that the surfaice 
of the land is nearly level or gently sloping. The 
natural fertility is high, except on sand barrens. The 
soils contain varying amounts of organic matter. 
Some are formed on clayey, silty or sandy lake sedi- 
ments or on clayiey glacial till which is high in lime. 
Cash grain fanning and specialty crops such as 
tomatoes and sugar beets are major agricultural uses 
of these soil types. 

iSoils on High Lime Glacial Drift of Wisconsin Age 
The last stage of glaciation left material derived 
mainly from limestone and dolomite in a large sec- 
tion of western Ohio. The soils which formed on the 
glaciajyirift are dominantly light colored, somewhat 
poorly drained, particularly in low lying areas. Well 
drained soils may occur on higher areas. Relief is 
mostly slopin? to undulating. Natural fertility is 
moderate to high, based on vaiying amounts of or- 
ganic matter. Corn, soybeans, wheat, oats and hay 
crops are grown here under a mixed livestock and 
grain system of fanning. 

Soils formed on Glacial Drift of Illinoian Age 

""he extreme southwestern part of Ohio soils are 



formed on materials left by an earlier glacier. They 
are older, more weathered, and deeply leached. Gen- 
c»raily they are strongly acid and moderately low in 
fertility. They are relatively deep, light in color and 
vary from poorly to well drained depending on the 
relief, which is sloping to steep. Cash crops, includ- 
ing tobacco, and general farming are primary agri- 
cultural types. Steep slopes are used for woodland 
or pasture. 

Limestone and Shale Residual Soils 
A small section of southern Ohio has soils formed on 
limestone or interstratified limy shale and limestone. 
Much of the region is hilly, with narrow ridges and 
steep slopes bordering narrow valleys. The soils are 
light in color and well drained. Fertility ranges from 
high to low. Much of the region is in pasture or 
woodland. 

Soils on Low Lime Glacial Lake Sediments 
The lake plains in northeastern Ohio have soils de- 
rived from lake sediments or glacial till containing 
sandstone and shale. They are light colored and vaiy 
from poorly to well drained. The soils formed on 
shale are generally low in fertility and organic matter 
and are generally acid. Much of the region is semi- 
urban, diverted to housing and industry. Nurseries 
are common due to the modification in climate ex- 
tremes relative to the lake. 

Soils on Low Lime Glacial Drift of Wisconsin 
Trending from northeast below the lake plains to 
southwest is the section of Ohio marking a transi- 
tion from glacial till plains to rolling hills, the 
beginning of theAllegheny Plateau. The glaciers pen- 
etrated into the hills but not far. The soils formed 
on the glacial deposits reflect the differences in the 
topography and the underlying rock's^^ 
relief is undulating to rolling, the glacial drift mainly 
derivedlrom sandstone, shale and smiall amounts of 
limestone. The soils are generally low in fertility 
and organic matter and are usually acid. General 
farming and dairying are the principal types of agri- 
culture. MetropoUtan areas encompass large sections 
of the region. 

Residual Soils on Sandstone and Shale 
A large section of southeastern Ohio lies beyond the 
line of glaciation (See glacial map) and its soils are 
formed directly from the acid sandstone and shales, 
except for small areas fonneid on limestone or limy 
shale. They are mostly light colored and weU drained 
due to a sloping to steep relief. The soils are some- 
times moderately deep, low in natural inherent fer- 
tility and organic matter. General farm crops aiie 
grown on the gentle slopes and in valleys. A high 
proportion of the land is in for^t or pasture. 

Department of Agronomy 

The Ohio State University and 

Division of Land and Soils 

Ohio Department of Natural Resourcas 
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BELOW THE LANDSCAPE - OHIO'S MINERAL RESOURCES 



Ohio is one of the nation's major niineral-producing 
states. Currently it ranks about 14th in the total 
annual value of minerals produced and in 1972 pro- 
duced minerals worth approximately $702,000,000, 
according to the U.S. Bureau of Mines. This figure, 
as large as it is, does not reveal the true value of our 
mineral production and resources, unless we consider 
the impact of minerals on everyday life and on our 
standard of living. 

But first let's identify the mineral resources present 
in commercial quantities in Ohio. (The term ''min- 
eral" is used throughout this discussion in a broad 
sense and includes those materials more correctly 
termed "rocks.") 

Ohio's mineral resources are limited to two groups, 
known to geologists as industrial minerals and min- 
eral fuels. The industrial minerals include limestone, 
dolomite, sand, gravel, salt, clay, shale, gypsum, and 
sandstone. The mineral fuels are coal, oil, and nat- 
ural gas. All of these resources are commercially 
produced in Ohio. No metals, gems, or other exotic 
types of minerals are produced. However, our indus- 
trial minerals and mineral fuels put Ohio in the top 
third among the nation's states in mineral output. 

Among industrial minerals, limestone and dolomite 
are raw materials for lime, chemicals, concrete aggre- 
gate, railroad ballast, iluxstpne for the making of 
iron and steel, and agricultural lime. Limestone and 
dolomite are playing an increasingly important role 
in the areas of pollution and environmental control! 
Such controls include use of limestone rock dust in 
coal mines to reduce fires and explosions and use of 
limestone and dolomite for filter beds in sewage 
treatment plants, for neutralization of acid wastes: 
from mines and industrial plants, and for reduction 
of sulphur dioxide emission from coal-burning power 
stations. And, of course, the largest use of limestone 
is the manufacture of Portland cement, which is 
used in the construction of highways, homes and all 
other types of buildings. 

Sand and gravel are used primarily by the basic 
construction industry. Concrete is composed of 
about 85 percent aggregates, of which sand and 
graveLare the most important. Finer grades of sand 
are used in plaster, mortar, and concrete block. Any 
building, street, sidewalk, highway, or other facility 
in^which concrete was used probably contains sand 
♦ and gravel. \ 

Clay and shale are used extensively in the manufac- 
ture of house brick, sewer and field tile, ceramic tile, 
irefractory brick, pottery, and cement. The common 
house brick or perhaps the "little red schoolhouse" 
brick must rank as a mineral resource use. Very few 
homes or buildings do not make some use of the 
common brick. The sewer systems of cities around 
Q nation make extensive use of vitrified sewer tile; 



in the eastern United States much of that tile came 
from Ohio plants utilizing native clays and shales. 

Salt is an extremely valuable mineral resource and 
is important as a major chemical raw material source. 
Soda ash, used widely in making glass and paper, 
is one of the most important chemical products based 
on salt. Chlorine bleach, found in most households, 
is a common chemical product of salt. Great ton- 
nages of salt are used also during the winter months 
for snow and ice control on freeways, major high- 
ways, and city streets. Common table salt, the most 
familiar form of the minerial, accounts for an ex- 
tremely small quantity of the tonnage mined each 
year in Ohio. 

The relatively small quantity of gypsum produced 
in Ohio is used for the production of wallboard, lath, 
and gypsum plaster. Modem construction tech- 
niques make extensive use of wallboard, and most 
homes and apartments built in the last several years 
have interior walls of that material. The old- 
fashioned plaster of Paris casts used to immobilize 
broken arms and legs represent a minor use of 
gypsum. 

Sandstone was formeily in much more demand for 
industrial use than it is at present; however, sand- 
stone is quarried in Ohio and several important 
products are made from it. Small but significant 
quantities of high-purity sand and silica flour are 
used in the glass and pottery industry. Sandstone 
is produced also for homes, window sills, building 
decorations, patios, and walls. Sandstone pool table 
tops and chemical laboratory counter tops are made 
in Ohio. Many school chemistry laboratories are 
equipped with chemical and hot tops made from- 
native Ohio stone. 

The most important mineral fuel produced in Ohio 
is coal. Most of Ohio's coal is burned by power plants 
to produce steam, which in turn is used to produce 
electricity. The basic concept is conversion of the 
heat energy trapped in the coal into electrical en- 
ergy, which can then be used for lighting, powering 
home and industrial appliances and equipment, and 
heating. A relatively minor tonnage of coal is still 
consumed for direct heating of homes and of certain 
types of plants and public institutions. 

Natural gas is used largely for space heating and 
cooking and for other home and industrial applica- 
tions such as fuel for hot water tanks, refrigerators, 
and air conditioners. Gas is utilised extensively in 
industry for processes requiring high, uniform, easily- 
regulated temperatures. Most ceramic products, for 
example, are now made in gas-flred kilns. 

Oil is one of our most versatile natural resources and 
is readily converted into energy. Probably the com- 
monest type is gasoline for automotive purposes. 



Byproducts of gasoline refining include motor oil, 
grease, and other lubrication stocks. Kerosene for 
jet fuel and residual fuel oil for home heating are 
other important products. The list of chemicals, 
medicines, and agricultural and industrial products 
seems almost endless, running the gamut from food 
preservatives to floor wax. 

Having looked briefly at the uses of native min- 
eral resources, let us now consider the geographical 
and geological distribution of these resources and 
the relative tonnages produced for each commodity. 
On the accompanying geologic map thcf geographic 
distribution of current mining activity is shown by 
a symbol for each mineral commodity. The number 
within the symbol indicates the numbed*' of mining 
operations in 1971 for the county in which the sym- 
bol is plotted. For instance, a small circle indicates 
coal and the number four within it means there are 
four coal mines in a particular county. 

Some production patterns are obvious: note, for 
instance, that coal mining is confined entirely to the 
eastern half of the state where rocks of Pennsyl- 
vanian and Permian ages are present. The carbonate 
rocks (limestone and dolomite) are most intensely 
exploited in western Ohio; this is in direct relation- 
ship to the thick Devonian-Silurian carbonate se- 
quence which crops out or is^under thin glacial drift 
in much of western Ohio. Sand and gravel production 
is limited to counties crossed by present-day drain- 
age lines that were also major glacial outwash chan- 
nels during Pleistocene time. 

Clay production in western Ohio is limited to glacial 
lake clays; the clays of the eastern pafTof the state 
are the bedrock underclay variety; Bedrock ckys 
and shales of Devonian through Pennsylvanian ages 
are extensively worked in eastern Ohio. 



Evaporites (salt and gypsum) are produced only 
from Silurian-age rocks where they are close to the 
surface or within relatively easy reach by shaft or 
well. ■ , ■ ■ 

Areas of oil and gas production are shown separately 
on the oil and gas fields map. It is important to 
realize that this map includes sites that have had 
commercial oil or gas production in the past and 
which are no longer productive. Most of northwest- 
em Ohio, for instance, falls in this latter category. 

Finally we answer the question ''how much" in the 
way of minerals, is produced in Ohio. Annual mineral 
production is of course related to the general busi- 
ness cycle. If business is generally good, construction 
will be up and so will production of the industrial 
minerals and mineral fuels. Conversely, if business 
is bad, unemployment high, and money in short 
supply, mineral production will slump. 

The following table lists production for 1971, the 
last year for which full production statistics are 
available. (From the Ohio Division of Mines 1971 
Report.) 



Commodity Unit of production Raw value 

Coal 49,016,773 tons $252,819,827 
Limestone and 

dolomite 45,963,566 tons 72,151,000 

Sand and gravel 42,918,898 tons 52,717,000 

Salt ^6,226,994 tons 50,961,000 

Clay and shale 6,090,632 tons 11,244,000 

Sandstone 2,257,322 tons 10,343,000 

Gypsum zt 400,000 tons 1,349,000 

Gas 82,677,746,000 cu. ft. 27,290,538 

Oil 8,286,099 bbls. 29,800,062 
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NATURAL VEGETATION IN OHIO 



The Ohio wilderness that confronted the white pio- 
neers about 200 years ago was part of one of the 
most extensive and magnificent deciduous hardwood 
forests on earth. This forest stretched as an almost 
unbroken stand from the Appalachian! to the Missis- 
sippi, from the Great Lakes to the Gulf of Mexico. 
It once was said, and probably quite accurately, 
that a squirrel could climb a tree on the Pennsyl- 
vania border and cross Ohio to the Indiana line 
without coming down out of the tree tops. VirtuaUy 
all of Ohio, witii the exception of its streams, a few 
lakes, and some small isolated patches of prairie, 
was forested. The forest composition, however, was 
not uniform over the state» as certain species dom- 
inated in some areas and were entirely absent in 
others. The variety of vegetation types was a re- 
flection of variable hab tats and was a product of 
complex environmental factors of which climate, soil, 
and topography were the most significant. 

The Indians v/ho had lived in thi^ forest fov cen- 
turies existed in virtual equilibrium with the en- 
vironment. They only slf ghtly modified the natural 
patterns which were responsible for the various vege- 
tation types. Their lifestyle produced almost no eco- 
logical violence. 

The hardwood forest is a poor producer of food for 
Homo sapiens. This coupled with other stresses kept 
the Indian population quite low, probably less tlian 
10,000 in the entire state at the time of pioneer 
development. The pioneers soon learned that the 
land could produce considerable food if the trees 
were removed and also that certain vegetation types 
were good indicators of soil fertility and produc- 
tivity. Be^ forests, for example,^^ g grew „ 
on the deep fertile morainic soils. This provi^ to 
be a fptal association hot only for ixuiny be^ 
but also for the passenger pigeon which by the mil- 
lions fed on the abundant supply of beech nuts^from. 
these widespread forests. Other animals such as 
bears, wolyes, bison, deer, wild turkey, and beavers 
also were displaced with the demise of the forests 
and the subsequent ecological violence. 

Some of the trees that were cut were used for build- 
ings and fuel, but most of the forests were cleared 
for field crops and pasture. Many clearings were 
made as a defense against Indian attacks, as tile 



Indians stubbornly resisted the encroachment into 
their territory and the modification of their forest 
environment. . 

The efforts at clearing have been so thorough that 
very few remnants of the once mighty Ohio forest 
are left. This is indeed unfortunate. We could have 
hoped that at least one township or even a section 
would have been preserved for future generations 
to observe, to study, or just to appreciate. Its worth 
now in terms of these values would be much greater 
than all the board feet '^r cash crops that such an 
area has produced. With more than 10,000,000 peo- 
ple presently living where less than 10,000 lived a 
short 200 years ago, we must develop sophisticated 
environmental management techniques to survive. 
Natural ecosystems provide the basic keys to these 
management procedure. As has been said, ^'Natural 
areas hold the answers to questions we have not yet ; 
learned how to ask.'' The small remnant^ of original 
or near-original vegetation that still exist take on 
tremendous significance and should be preserved and 
researched to provide answers to environmental 
dilemmas. 

Plant communities wiU usually regenerate in a fairly 
predictable manner if the degree of modification to 
which the area has been subjected was not too se- 
vere. In certain areas, however (urban areas, strip- 
mines, some agricultural areas, and some gr 3sly 
polluted streams) the management procedures which 
society has employed are so severe that former pat- 
terns will never be reestablished. In either instance^ 
it is of considerable worth to know what the general 
characteristics of the ecosystem 
nificant modification by man. y^yy:'-':.:^^^^^ ^-i ^- J 

The original vegetation types provide a better ihd^^ 
to the potential of an area than does the existing 
vegetation, because the original tjrpes, which de- 
veloped over long periods of time, represented a 
stable energy equilibrium betwecfn the species in- 
volved and the total of environmental factors such 
as climate, soil, and topography. Herein lies the 
value of recording the natural vegetation of Ohio 
■ in pioneor days. • ■ 

Dr. Charles C. King, Executive Director ; 
The Ohio Biological Survey 
The Ohio Stiate University 
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Ohio receives an average of 38 inches of precipitation 
a year^ with individual weather stations recording 
from 29 to 44 inches. It is fairly well distributed 
over the state and throughout the year^ being gen- 
erally higher in the southwestern part of Ohio and 
diminishing toward Lake Erie. October and Febru- 
ary have the lowest monthly averages, 2.3 inches, 
while June has the highest average, 4.1 inches. Ex- 
tremes in monthly precipitation have varied from 
zero to as much as 16 inches, resulting in periods 
of drought or flood. 

Of the 3S inches of precipitation received annually, 
about 25 inches return to the atmosphere through 
evaporation from soil and plant transpiration (col- 
lectively referred to as evapotranspiration). The re- 
maining 13 inches either run oil in streamflow or 
percolate to groundwater storage. 

Ohio has over 3,300 named streams and probably 
an equal number of unnamed tributaries. Their com- 
bined length approaches 44,000 miles, averaging 
roughly one mile of stream to each square mile of 
land area. About four-fifths of the state's stream 
mileage falls within the Ohio River drainage basin, 
while the remainder is in the Lake Erie drainage 
basin. 

Ground water is water that is contained in the 
open spaces of the earth's materials. It is present 
in the pore spaces of sandstones, in joints and frac- 
tures of limestone, and between the grains ol sand 
and gravel dei)osit8. It is the water that supplies all 
wells and springs. Ground water keeps our streams 
and rivers flowing during dry periods. 

There are more than 50,000 lakes, pond^'. and res- 
ervoirs in Ohio, nearly all of which were nian made. 
The great majority of these, over 90 percent, are 
sniall ponds of less than two acres in size. Many 
state agencies, municipalities, conservancy* districts 
and other public agencies have built lakes for such 
purposes as recreation, water supply, streamflow 
augmentation, and flood control. Some of the earliest 
state-owned lakes were built over 140 years ago to 
supply water to a network of canals constructed 
across Ohi J. With the decline of the canal era, use 
of these lakes became largely recreational. Buckeye 
Lake, Grand Lake St. Marys, and Indian Lake are 
popular examples of former canal-feeder lakes. Ex- 
amples of two recently-constructed state lakes are 
Salt Fork Reservoir (for recreation, water supply, 
flood control) and Killdeer Upground Reservoir 
(recreation, streamflow augmentation, irrigation). 

The federal government has also been instrumaital 
in buildinr lakes in Ohio. Many flood control reser- 
voirs ha%j been built by the U. S. Army Corps of 
Engineers over the past 35 years. The state often 
participates in such projects for the development 
O ' recreational facilities. Burr Oak; Deer Creek, 



Delaware, Dillon, and Mosquito Creek lakes are 
examples of federal lakes around which the State 
of Ohio has developed recreation under agreements 
with the federal government. 

There are also a large number of privately owned 
lakes and reservoirs in Ohio. Most numerous are the 
small farm ponds dotting the landscape, supplsring 
water for wildlife and livestock. 

The total amount of water used for all purposes in 
Ohio amounts to nearly 17 billion gaUons per day. 
This represents almost 1,600 gallons per person per 
day. 

About 75 percent of the total amount of water used 
in Ohio goes to electric power generating plants. 
Manufacturing processes use approximately 15 per- 
cent, while public supplies for domestic, conmiercial,' 
and industrial uses constitute less ihan eight per- 
cent of the total. The remaining two percent repre- 
sents non-urban usage for rural homes, livestock, 
recreation, and irrigation. 

Ninety-five percent of all water used in Ohio comes 
from surface supplies such as lakes, streams, or res- 
ervoirs. Lake Erie and the Qhio River are important 
sources for water withdrawids, particularly for elec- 
tric power generation. We ^uld mention that most 
of the water used is not consumed, but idtimately 
returns to streams where it becomes available for 
further re-use. 

Although ground water constitutes only about five 
percent of the total water used in Ohio, it is a very 
important source of supply, amounting to sonie 9^ 
million gallons per day. More than Mve^ 

cc»it^xpme3^;f^ 

drilled into limestone and sandstone formations fur- 
nish iapprbiimately 160 million ]^ 
proximately 78 perc^t of fOhio^s miihi 
supplies are served by wdls. Mor 3 tluui^ fi^ 
people— 4n other wor<b, almost pne-h^ 
popuktion— depend iipon gro^ 
daily^ water needs. Ground w^ is indeed an im- 
portant natural resource for Ohio. 

Contrary to pubUc ppinicm; ^^^ is not an 

limited r^urce; Too of tm w^ 

water makes the helplines miy when we experience • 

too Uttle or too much^^ such as during c^^ 

of drought or floc>d or^oi w^ 

has bec(mie uselew to^^^ 

tunately, recent trends indicate^ u increased pub-^^ 
lie awarmess and eono^ 
Recently enacted federal and state legislation are 
bringing^ about a concentrated effort to halt water 
pollution on a statewide basis. 

PeterFinke 

Division of Water : 
Ohio Departmen t of Natural Resources 
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WILDLIFE IN WOODLANDS, WETLANDS AND WATER 



Ohio's wildlife populations — both terrestrial and 
aquat?c — depend upon man's management of the 
land, air, and water. 

When the first j European settlers arrived in Ohio, 
ninety percent or more of the state was covered by 
deciduous forest, with the rest in patches of prairie, 
swamp, and marshland. Woodland species of wild- 
life abounded. The timber wolf and mountain lion 
were common, the wild turkey resided in every 
county, and the mast-eating passenger pigeon was 
probably the most numerous of all birds. 

Underground and surface water was abundant. 
Swamp forests, wet prairies, bogs, streams, and 
springs were wet year round. Because of heavy vege- 
tative cover on the land, there was little erosion of 
soil into the waters, which consequently were clear 
with siltless bottoms. Before 1800, Ohio's larger 
streams supported huge populations of such gam'j 
and food fishes as pike, walleye, sturgeon, aiid cat- 
fishes. 

As settlement progressed, most of the forests were 
cleared for planting and grazing. In the unglaciated 
southeast hills, great tracts of hardwoods were har- 
vested for charcoal to feecj. thc; local iron furnaces 
and to make way for cultivated crops and domesti- 
cated animals. In the northwest lake plain, hundreds 
of thousands of acres of swamp forest were drained 
and cleared for agriculture. 

These land-use changes were accompanied by 
changes in fish and wildlife populations. The wild 
turkey, bobcat, and river otter practically disap- 
peared from Ohio by 1900. Only a few white- tailed 
deer, creatures of the forest edge, remained by that 
date. The wolf and lion had departed earlier, prob- 
ably forever. The passenger pigeon became extinct 
throughout its entire range. As the forests were re- 
moved, wildlife species of brush land and open land 
replaced the forest dwellers. Cottontail rabbits, bob- 
white quail, and bluebirds spread into the openings. 
The fox squirrel and red fox usurped the domain 
of their woodland cousins, the gray squirrel and 
gray fox. 

Changes also took place in the aquatic fauna. The 
ever-expanding ditches and drainageways not only 
eliminated directly many thousands of acres of water 
habitat, they also lowered the water table on sur- 
rounding lands, drying up some streams perma- 
nentiy and reducing others to only intermittent flow. 
In the last half of the Nineteenth Century, drainage 
converted the great Black Swamp of northwest Ohio 
from a cradle for the aquatic muskellunge and stur- 
geon to a planting bed for terrestrial farm crops. 

During this period, too, the effluents of man's prog- 
ress began to influence the inhabitants of Ohio's 
waters. Early pollutants were mainly sawdust and 
O jtovers from breweries and slaughterhouses. 
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Later were added the wastes of cities and towns, 
industries, coal mines, and oil and gas wells. And, 
as the vegetation was stripped from the earth, silt 
was deposited on the bottom of streams and lakes 
in ever increasing amounts. Populations of many of 
the larger food and game fishes began to decline. 
By the beginning of the Twentieth Century, com- 
mercial fishing was prohibited for many of these 
species. 

In the Twentieth Century, land use — and aquatic 
and terrestrial wildlife populations— have continued 
to change. In northwest Ohio the woodlots, fence- 
rows, drainage ditches, and other 'idle" areas have 
fallen steadily to the ax, plow, and dragline, leaving 
less and less habitat for wild creatures. Practices 
such as fall plowing and 'round-the-clock hay mow- 
ing during nesting seasons have reduced the value 
of farm land for the remaining wildlife. The exotic, 
once-plentiful pheasant is fast disappeiaring in this 
part of Ohio, and wetlands species such as the short- 
billed marsh wren and the eastern plains garter 
snake have become rare. 

Broad, non-selective application of pesticides, ex- 
cessive use of fertilizer, and inadvertent introduction 
of harmful metals such as lead, mercury, and cad- 
mium into the ecosystem have also taken their toll 
of wildlife. The bald eagle, once a common nesting 
species in the Lake Erie marsh country, no longer 
lays ^dable eggs, probably because of the effects of 
pesticides on its body ch^stry. Many fish and wild- 
life species have been found with unacceptably high 
levels of pesticides and metals in their bodies. 

In our waters, nitrogen and phosphorous from ferti- 
lized fields and municipal sewers have fed plankton 
blooms which have so depleted the oxygen that 
many aquatic species can no longer thrive. Siltation 
from denuded lands is a major cause of fish popu- 
lation declines. Stream habitats are still being de- 
stroyed by cleaning, ditching, and straightening 
projects; The blue pike, once of considerable com- 
mercial value in the clear waters of Lake Erie, now 
faces extinction. Lesser known fishes such as the 
eastern sand darter and the river chub, both wide- 
spread at one time, are threatened with extirpation 
due to water turbidity and siltation. 

However, some changes have benefited wildlife pop- 
ulations. In southeast Ohio, vast expanses of land 
were abandoned for farming, and have since been 
reclaimed by the mature forest. With the forest have 
returned the forest wildlife. Deer are again numer- 
ous in this region and, under wise harvest manage- 
. ment, have reoccupied every county in the state. 
The wild turkey, reintroduced by the State Division 
of Wildlife in the 1950's, struts in the forests of one- 
fifth of Ohio's counties. Ruffed grouse are abundant 
in the hilly eastern woodlands, and the great homed 
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owl nnd pileated wopdpecker are increasing their 
numbers. 

In spite of the loss of some species and the shrinking 
populations of others, Ohio, with its diverse habitat 
base, still supports a highly varied vertebrate fauna 
of more than 500 species. Many are restricted to 
particular geographic areas; others to highly specific 
habitat types. Each species has its own peculiar re- 
quirements. Some are migratory, and vary in abun- 
dance at different seasons. 

Following is a list of some of the vertebrates that 
can be found, in suitable habitat, in nearly every 
pairt of Ohio. 

Mammals: opossum, eastern naole, short- tailed 
shrew, little brown bat^ big brown bat, raccoon, 
woodchuck, eastern chipmunk, fox squirrel, flying 
squirrel, prairie deer mouse, woodland deer mouse, 
cottontail rabbit, white-tailed deer. 

Birds: wood duck, red-tailed hawk, bobwhite, kill- 
deer^ spotted sandpiper, mourning dove, yellow- 
billed cuckoo, downy woodpecker, great crested 



flycatcher, catbird, brown, thrasher, robin, starling, 
red-eyed vireo, yellowthroat, house sparrow, chip- 
ping sparrow, field sparrow, song sparrow. 

Reptiles: snapping turtle, midland painted turtle, 
eastern spiny softshell, northern water snake, green 
snake, northern brown snake, eastern garter snake, 
eastern ribbon snake, black rat snake, eastern milk 
snake. 

Amphibians: Jefferson salamander, spotted sala- 
mander, red-backed salamander, American toad, 
spring peeper, bullfrog, green frog, northern leopard 
frog. 

Fishes: golden redhorse, white sucker, carp, com- 
mon shiner, silverjaw minnow, bluntnose minnow, 
channel catfish, white orappie, rock bass, smallmouth 
bass, largemouth bass, greeii sunfish, bluegill, johnny 
darter. 

Kenneth W. Laub, Technical Editor 
Division of Wildlife 

Ohio Department of Natural Resources 
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THE FOREST ENVIRONMENT TODAY 



At the time of settlement of Ohio, forests covered 
over ninety percent of the land area. In 1968, the 
forest area had been reduced to 6,329,200 acres, or 
24% of the total land surface. 

The following account by one Norris Birkbank de- 
scribes some of the early timber. 

"Yesterday, June 18, 1817, I meisured a walnut 
almost seven feet in diameter, clean and straight as 
an arrow. The white oak is the glory of the upland 
forest. I measured a white oak by the roadside which 
at four feet from the ground was six feet in diameter, 
and at 75 feet it measured nine feet around. Before 
we entered on the flat country were some hills (near 
ChiUicothe) covered with the grandest white oak, 
I suppose, in America. They measured 14 or 15 
feet in circumference, their straight stems rising 
without a branch to 75 or 80 feet — thousands of 
them.^^ 

The forests of Ohio are generally divided into two 
physiographic regions. These two regions are the 
hill country or unglaciated region which covers the 
southeastern one-third of the state and the glaciated 
region which covers the remainder of the state. The 
hill country contains most of Ohio's commercial for- 
est land, some 4,381,300 acres, compared to the 
1,947,900 acres of commercial forest in the glaciated 
region. Approximately one-third of ohe state's land 
area contains about two-thirds of the commercial 
forest area. 

The typical forest in Ohio today is a hardwood forest 
which contains a large number of different kinds of 
deciduous trees. In general, these trees have broad 
leaves which fall from the trees during the winter 
months. Hardwood forest types cover nearly 96 per- 
cent of our forest land with various coniferous ti^es 
covering the remainder of the forest land. In the 
natural forests of Ohio, some kinds of trees grow in 
association with other kinds of trees, with aUlSeing 
adapted to a similar set of environmental conditions. 
Forest biologists describe such natural associations 
as forest types. The most important forest type is 
oak-hickory which covers about 2,953,800 acres or 
about 47 percent of our forest land. The second most 
extensive forest type is the elm-ash-cottonwood type 
which covers 1,376,000 acres or 22 percent of the 



forest area. The elm-ash-cottonwood type is a wet 
habitat type. In third place is the maple-beech type 
at 1,151,600 acres. This type is usually found on 
deep, fertile, well-drained soils and contains many 
valuable timber trees such as sugar maple, black 
cherry, black walnut, red oak and white ash. From 
a timber standpoint, beech is not a valuable tree, 
but it is valuable as a source of food (nuts) and 
shelter (hollow trees) for wildlife. 

During the first 150 years of man's association with 
the Ohio forest resource, most of the emphasis was 
placed on the production of lumber, veneer, pulp- 
wood, cooperage, piling, poles, posts and many other 
timber products. Timber products will continue to 
receive strong emphasis in forest management be- 
cause the forest is one of the few renewable natural 
resources that we have. It is quite different from 
nonrenewable natural resources such as coal, oil and 
gas. 

Ohioans now realize that forests are a very impor- 
tant part of their environment acid demand more 
from their forest resources than timber production 
alone. It is now recognized that forv'^sts are essential 
for wildlife habitat, outdoor recreistion, aesthetic 
appeal, soil erosion control and water supply (the 
hydrologic cycle). It is increasingly recognized that 
forests screen dust from the air, assist in control 
of noise, have a moderating effect on air tempera- 
ture, reduce wind velocity (windbreaks), warn of 
polluted air (effect of ozone and sulfur dioxide on 
eastern white pine) and may play an important role 
in maintaining the supply and balance of carbon 
dioxide and oxygen in the air we breathe. 

Through careful management, Ohio forests can yield 
countless products for man's use and make a highly 
significant contribution to environmental quality at 
the same time. 

A comparison of the present forest map with the 
original vegetation map of Ohio will support a re- 
lationship between the forests of pioneer days and 
the reforestation process going on at present. 

William F. Cowen^ Jr,^ Professor of Forestry 
The Ohio State University 
The School of Natural Resources 
Chairman, The Ohio Forestry Camps 




Ohio was bom of deposits at the bottom of inland 
seas, coastal marshes and river deltas, and shaped 
by upheaval of the land, dissection by mighty rivers 
and streams and the gouging and scraping of gla- 
ciers. The rich and varied biota that is Ohio^s natural 
heritage, owes its e»^ to the influence of chang- 
ing climates and natural migration routes for plants 
, and animals from all directions. 

At the start of the settlement of Ohio by European 
white man/ the majority of the . land was covered 
by hardwood forest. However, scattered across the 
state were a number of unusual natural communities 
that were relicts of earlier times. Perpetuated by 
microclimatic conditions were patches of tall grass 
prairies, fens, bogs, swamps and marshes disjunct 
from similar natural communities on the continent 
by hundreds or thousands of miles. 

In the onrush of settlement that has made Ohio 
sixth among the states in population though only 
thirty-fifth in size» many of these unique natural 
communities have been eliminated. Yet remnants 
of this natural heritage do remain relatively un- 
scathed by the advance of civilization. These are 
broadly referred to as ^'natural areas^^ and during 
recent years there has been a steady growth in the 
understanding of their importance and the realiza- 
tion that they should be preserved and protected. 

Any outdoor site that contains an unusual biological, 
geological or scenic feature or else illustrates com- 
mon principles of ecology uncommonly well is con- 
sidered a natural area. The latitude of this definition 
allows for inclusion of areas with unique aquatic or 
terrestrial biota and areas ranging from those with 
unusual scientific value to those whose main reason 
for preservation is aesthetic. Though it is tempting 
to say that an area ^s unique natural history is reason 
enough that it should be preserved, the truth is 
that were it not for man^s habitation of the land, 
natural area preservation would be unneeded. Thus, 
the justification for natural area preservation must 
include benefit to man. Natural areas are being used 
as outdoor.laboratories for basic and applied scien- 
tific research. They serve as places for a variety of 
cultural and educational programs including those 
generally referred to as ''interpretive,'' with nature 
centers enhancing their usefulness in reaching both 
youngsters and adults. Natural areas also provide 
refuge for populations of both common and rare and 
endangered species of animals and plants, not only 
for their intrinsic scientific and human interest but 
for their potentially valuable gene pool. Important 
to man's search for knowledge of his environment 
is the preservation in natural areas of entire eco* 
systems. . 

''" Q**^o, natural area preservation has taken many 
gj^^Though only in this century has there been 



any organized effort to save such areas^ many do 
exist today because of earlier efforts of man. Fami- 
lies who by tradition left a small parcel of woods 
uncut through the years have left us our only sam« 
pies of ''virgin forest. 'V A peat bog set afloat in a 
reservoir completed in 1830 to provide water for 
the Ohio aiid Erie Canal probably remained un- 
spoiled only because of its isolation as an island 
in a state, lake. Preservation of sites of archaeo- 
logical significance f61k)wed the.^stabli»hnient in 
1885 of the Ohio Archaeoloi^cal and HistoricalSd- 
ciely. The jnrese^ 
gorges of the Hocking HilW a^ 
plants resulted primarUy because of the esi alilish-^ 
ment in the 1920's of the Division of 
the Ohio Agriculturifd Experiment Stetion.^^^^^^^s^^^v : 

Preservation of tlie wet 

^ and the Lake Erie Marshes was initiated in the early; ■ 
19^'s after tlie establishing 
Natural Resources.^fc 
The Nature Consermicy w^ 
the decade that followed this^ 6^ 
to acquire or coimnce ot^ to acquire and;p 
nearly:tw<> dozen outetan^^ 
provided leadership ahd^ (^ 

that led to th^ eniac^eni i^ Ohio's Naturals 

Areas Iaw. The m 

Ohio Natural Areas Cbun<^ created^^ legidaf^^ 
tion are trustees pf the Natiire Cphserva^ 
a fuU-time executive director; it continues working 
to save natural areas, of t^n in close associati^ 
the natural area and scenic river planning section 
of the Ohio Department of Natural Resources^ 
organization also serves effectively as a v^tchclog 
over all knomi natural areas with^ 
battle, when necessaiy, witK 
tempt to encroach upon them with highways, hous- 
ing developments, pipelines Or sewers. ^^^^^ 

Often in the past the acquisition of ah area as a 
nature preserve by a private individual or organi- 
zation has meant that the area W£:s closed to the 
public. This is usually not the case when a natural 
area is acquired by The Nature Conservancy or 
the Department of Natural Resources. It is, how- 
ever, necessary to determine what the impact of 
public visitation will be for each area and then to 
establish rules and r(egulations that will assure its 
continued preservation. In the case of an extremely 
fragile ecosystem such as a bog, this may mean 
restricting visitation to iise by pennits only. In pther ^ 
areas, the only restriction may be on the use of 
motorized vehicles> petS| and firearms. The state 
classifies its preserves as scientifiCi interpretive or 
scenic and has rules and regulations for appropriate 
■.use.. f■■■V';V^■■■■;S:'v'•■^^^ 

Concern for the preservation of natural iareas is a 
part of the growing realization of the relationships > 
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of mankind to the other living things that have 
evolved with him on earth. It is also an indication 
of the changing ideas as to what constitutes a qual- 
ity life and an important part of the development 
of a cultuie-wide environmental ethic that (^^^ 
sure human life on earth in the millenniums to fol- 
low. As Dr. Kenneth Hunt, one of the pioneers of 
natural area preservation in Ohio, has piit it, "We 



preserve natural areas not out of sentimentality, 
but to serve present and future human needs." 

Ralph Rameyy Director, 

Glen Helen Outdoor Education Center 

Antioch College, Yellow Springs, 

previously with Columbus Metropolitan Parks 

and the Ohio Department of Natural Resources 



MAN'S IMPACT ON HIS ENVIRONMENT 



The preceding profiles have described the original 
natural environment of Ohio noting some of the 
changes that have taken place. The roots of environ- 
mental change go deeply into the history of settle- 
ment, and one must understand at least the broad 
sweeps of history as well as the needs and desires 
of the people of the state in order to understand 
environmental changes and alterations of the envi- 
ronment that have taken place. 

Stone fragments and bones of individuals found in 
glacial tenaces in a number of places in Ohio indi- 
cate primitive man lived here when the terraces 
were deposited. Certainly there is no present evi- 
dence of landscape modification by these people 
and we know nothing of their influence upon Ohio's 
environment. The relationship, if any, that existed 
between the ^^glaciaP' or ^^paleolithic" men and the 
mound builders is unknown. 

A group or groups of people called the Mound Build- 
ers have left their mark upon the landscape of Ohio. 
There are over 3,000 known mounds in' Ohio. These 
range from very small mounds to some that are quite 
large. They were constructed in a great variety of 
shapes: circles at Circleville; squares, rectangles, 
crosses such as Tarleton Cross, and snake-like as 
Serpent Mound. In addition, forts composed of both 
stone and earth were built by these people. 

Wliere did these people come from? Are they ances-^ 
tral to the American Indian? What were theiir 
numbers? Religion? Agricultural development? Com- 
munication system, if any? Or societal organization? 
Were they all of one race and of one period? There 
is much literature about them and many conjectures 
have been made by archeologists and anthropolo- 
gists to answer the questions presented here. We 
do know that they were found in many parts of 
\ : Ohio, of the United States, and in other parts of 
\ the world. It is believed that they have had very 
4 little influence upon.the environment which was seen 
T-; V by' the Eiiropean settler except for the mounds and 
forts that^have been left behind and are so evident 
upon the landscape today, even though many have 
been destroyed in the process of settlement and 
development. 

Most Ohioans have read of frontier troubles with 
the Indians and of the Indian wars in Ohio. How- 
ever, it might be surprising to learn that in 1700 
there were no major tribes living in Ohio. There 
were some Indians who hunted here but very few 
permanently lived on the land that wad to become 
Ohio. This does not mean that Indians had not 
occupied this land at earlier times; in fact a tribe 
V of Erie Indians had been in the area previous to this 
and had been defeated and dis^ 
Most of the tribes known ^^^b^^ 
migrated into OHio after 1 700 l&ecause of pressures 
O „ettlement in other parts of eastern United States 
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or were enticed here because goods could be ob- 
tained from British traders more cheaply than from 
the French traders. For example^ the home area of 
the Miami Indians was in Indiana in the Wabash- 
Maumee River basin region. They moved to the 
upper portion of the Great Miami River to be nearer 
the English traders. The Shawnees were originally 
in South Carolina and through settlement pressures 
and difficulties from other tribes moved to eastern 
Pennsylvania, then to western Penhsylvaniia^ ahd^^ 
then to the Scioto valley area. The Wyandots, who 
had lived on the north shore of Lake Erie (Canada), 
gradually moved west and south to occupy lands in 
what is now northwestern Ohio. The same applies 
to many tribes or Indian groups. 

The significance of this ^s not what tribes were found 
in Ohio but rather that their occupation of the land 
was not over a long period of time. Many of these 
tribes did practice agriculture but it was not the 
same as that practiced by the Euroi}ean settletiient. 
Unlike the Europeans, the Indians did not dear 
large areas for agriculture but practiced agriculi;ure 
in areas already devoid of forest, such as meadow 
sites along rivers or where natural fires had made a 
clearing. In addition, the total number of people 
involved in this activity was relatively small. ]\ 

Without the factor of trade, the Indians with their 
small'^iumbers had very little influence on the \yild- 
life p(^ul£iitions because the biotic potential of wild- f 
life was greater than their kiU. In other words the 
wildlife populations were rather static. However, 
with the coming of the fur traders, definite inroads 
into the poputotion-of -these aninials were made.^^T^^ 
obtain from the traders guns, p<wder, tra 
many other goods they desired^ the Indians in- 
creased their slaughter of wildlife. 1^ 
now superior to those used previously ism^ 
other than basic needs for food^ clqth^ shelter ;: 
had been provided. Gh^ 
modification had begim by E^^ 
though active settlement by Euit)peaiii3 had 
However^ this modification wias certainly minor com- 
pared to whait was to take place 
the land by people of European descent 

Ohio was the firat state to be set tied in the North- 
west Territory. For oyeir 200 yeiars th^ Europe^ 
settlers were kept to the eastern sealm 
Indians and by claims of ownership of the lands to 
the vyest by England^ Prance/ and Spain. - ^ 

Once the movemmt into the new lands to the west 

started, the settlers began to modify the ^ndsca^^^ 

A large majority of these people were fanners arid this ^ 

meant that large areas of JoresW haid to^^^ 

for agriraltiiral qrops. Som 

for faniisteisid buildings^^^b^ 

was burned because of a lack of market in the area 
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and a poor transportation system to export the tim- 
ber from the region. It is indeed fortunate that in 
. the first 100 years of settlement wood was needed 
|for fences and for fuel for heating and cooking. As 
a< result many fanners maintained a woodlot of at 
least three to ten acres for this purpose. While these 
woodlots are not virgin forests, they do comprise 
a fair share of Ohio's forest land today found out- 
side the southeastern area. 

With the forest removal, even though some areas 
were retained, there came a change of wildlife in 
the area. Larger animals that needed large forest 
areas could no longer exist in the ecological change 
that had taken place; Conversely, animals that do 
' well on a combination of forest and agricultural 
lands thrived and their populations increased. 

The agricultural lands, particularly in the Scioto 
and Miami River valleys and the Lake Erie plain, 
were excellent and crop yields were high. Much of 
the fanning in northeastern United States east of 
the Appalachians had been subsistence farming, but 
Ohio agriculture did produce considerable surplus. 
The farmer's desire to sell his surplus products led 
to the development of manufacturing to process the 
raw material and transportation to carry the inainu* 
factured product to market Thus, there was addi- 
tional change to the landscape or environment as 
villages, towns, and cities developed and transporta- 
tion routes were established. 

In the very early days cattle and hogs were driven 
from the Miami valley farms to the eastern seaboard 
region and arrived there in very poor condition. 
Meat processing was ne€tded;^Hams, lard, tallow, 
and smoked meats were the first; to be produced 
and Middletown and Cincinnati yied for the title 
'Torkopolis^' of the world. Grains were processed 
into alcoholic beverages. 

Hams, candles made from taUow, soap from fats 
and alcohol from grains needed transportation to 
market as well as large quantities of unprocessed 
farm products. This led to the development of roads. 
These took many forms. Dirt roads were very muddy 
in^^-rainy -weather. Corduroy roads where logs were 
buried gave a bumpy surface but resulted in much 
less mud. Finally, roads were covered with a gravel 
surface. The first major route was Zane's Trace 
extending from Portsmouth to Wheeling. The Traice 
aided in the settlement and development of south- 
eastern Ohio. The National Road — a part of which 
became U.S. 40 and which 1-70 closely parallels to- 
day— was even more significant because it con- 
nected the east and west ends of the state. While 
roads were important in internal travel and the 
National Road did permit some exportation of prod- 
ucts from the area, these early roads were hot satis- 
factory for large movement of goods: Road building 
^pTp^nodified the landscape, creating changes in 



the environment and encouraging further settlement. 

The success of the Erie Canal through New York 
State inspired Ohioans to create canal links from 
the Ohio River to Lake Erie. While this was a con* 
siderable engineering job for its day, the glaciers 
had prepared relatively easy routes — gliacial spill*, 
ways — for it. The glaciers ; had blocked the St. 
Lawrence River which flows north to drain the Great 
Lakes to the ocean. Hie glacial melt waters had to 
flow to the south cutting wide passageways through 
the line of hills between thiB( Ohio River ^nd the 
Great Lakes drainage. It wai number ci^^ 
spillways that tlie canals were b Alt}M)ugh sev- 
eral canals were built with feeders ( branches) , there 
w^ two major :caml8. C^ 
went from Cincinnati on the Ohio River t^ 
on Lake Erie. This dBin«d^ 
to reach the ^fialm River m 
Miami for maiiy imles 
to the Maumee River and Toled(^ 
Lake St. Mary^^ 
in thie low divide to im 
The second canal, [ the : Qhia m Eriei ^ wen t f 
Portsmouth Aip the Sdo1x>^R^ 
numerous yalteys^ to 
sleepy Uttie village C!£^ 
land). Buckeye Lake,^;^b^ 
caster, was built to provide^:^^ 
The canal systems 

Qhio over 900 miles of inland waterways.^ 

and lakes left an : iiidelible imprint lippn the^^^l^ 

scape. Sonie of the canals and locks are stiU with 

us, some were fiUed in io provide roa^^ 

are proposals to use the remiainin 

open space, and bicycle and hiking trails. 

-Many^ of the dmals were very mm by 
raUroiuds even before they were competed; s 
rapidly became unimportant; although they did pro* 
vide the first early^ cheap transportation sjmto^ 
Products could be manufactured and shipped ifibm 
the interior of the state to New Orleans 
York and from these centers on to world markets. 
Other manufactured goods could be imported at a 
much cheaper price. The canals further encouraged 
manufacturing in Ohio as well as growth of urban 
areas.' . 

The first railroad entirely within Ohio was con* 
structed in 1839 from Sandusky to Bellevue and 
was later extended to Springfield and Cincinnati 
In 1848 another railroad was constructed from 
Cleveland south to Columbiis and Cincinnati. As 
noted previously these lines paralleled the canals 
and industry within these cities continued to grow. ; 

As the population increased there was a continued ; 
demand for farm" land; In thernorthwest there^ w^ 
an extensive area of old glacial lake plain which 
was poorly drained; a large section of this was called 



the Black Swamp. These poorly drained lands 
teemed with wildlife, particularly waterfowl. Man 
gradually encroached upon this land with a number 
of drainage projects creating some of the best farm- 
land in Ohio but drastically changing the natural 
wildc^rness. Today, the bnd in this area is dotted 
with many farms and drainage ditches. 

Many of the farmers who had settled in the hill 
lands of southeastern Ohio and the morainic hills 
in other sections of the state came from fla tland 
country of eastern United States and Europe.' When 
the forests were removed, the virgin soils wsre quite 
fertile, but most of these farmers tried to farm the 
land as though it was flat land. The land was ex- 
posed to the beating power of the rain, and lacking 
the roots of natural vegetation to hold it in place, 
it became badly eroded. Many of these farms be- 
came unproductive and were abandoned because of 
a tack of knowledge of how to farm hillslopes. The 
Soil Conservation Service at a much later date 
(starting in 1941 in Ohio) managed to encourage 
good hill land farming techniques so that farms in 
this section are improving. A flight over these areas 
shows contour plowing, stripcropping, terraces, and 
diversion channels as important parts of the land- 
scape. All of these are farming techniques to control 
the direction and speed of runoff water to reduce 
soil erosion and to help maintain or increase pro- 
ductivity of the land. 

Labor was needed for public works — the building 
ot canals, railroads, and roads — and by expanding 
industry. Early settlers were migrants from farms 
in other states. German, Swiss, Scotch-Irish and 
English were the dominant ethnic peoples in this 
group. After the Civil War the United States reached 
full flower as a country that had accepted the In- 
dustrial Revolution. In the industrial expansion after 
the Civil War,^wHile labor increasingly came from 
Europe, a large part came from another farm surplus 
crop — children. After World War I ah important 
source of labor was the migrants from Appalachia, 
especially from Kentucky, Tennessee, and West 
Virginia. 

Early manufacturing had been the processing of 
local raw materials, especially farm products. Along 
the Ohio River, in the Mahoning Valley, and in some 
other localities in eastern and southeastern Ohio, 
small deposits of low grade iron ore led to an iron 
industry utilizing charcoal as a source of^ carbon in 
the reduction of the ore. The demand for charcoal 
led to further forest depletion, especially in hilly 
southeastcirn Ohio. After the Civil War, high grade 
iron ore was imported from the upper Great lAkes 
and married to OHio and Pennsylvania coal for a 
burgeiming iron and steel industry. 

While agriculture and forestry are still significant, 
Y-rkir-^ ^ ^ manufacturing state which ranks fourth 



in the United States in people employed in manu- 
facturing. As previously noted, the early industries 
were based on processing local raw materials. As 
the nation expanded to the west, some of these 
industries continued but other types developed. To- 
day, Ohio -is significant in the manufacturing of ^ 
primary metals (particularly iron and steel), ma- 
chinery (both electrical and non-electrical), trans- 
portation equipment, fabricated metal products, 
rubber and miscellaneous plastic products, chemicals 
and allied products, and stone, clay, and glass prod- 
ucts, to name a few. 

Industrialization and urbanization haye made a dras- 
tic change in Ohio's total flora and fauna, causing 
many species to disappear. On the other hand some 
species of flora and fauna are now found in Ohio 
;;that were not here originally. These are exotics that 
have been introduced by man. Sciiks of the intro- 
ductions have been beneficial but some are detri- 
mental to man's well-being. 

An industrialized society with a high standard of 
living needs great quantities of energy. The demand 
for electrical energy alone in Ohio has doubled each ' 
decade for the last four decades and it is anticiiMited 
that this rate will continue. Ohio has little water- 
power but it does hiave mineral fuels so necessary 
for energy production and chemical products. It has 
a long history of oil and gas mining, but today its 
production of these mineral fuels is less than one 
per cent of the total production of the United States. 
Coal is much more important, and Ohio ranks fifth 
in the nation in coal mining, with about nine per 
cent of the coal production of the United Sta^^^ 

Ohio's coal i^ found in relatively horizontal laye^^^^^ 

with a slight dip of the strata to the e«st. Mbs 

is in the hilly section of eas 

mining technique was the drift m^ 

into the side of a hill, mining rooms of jooal and ^ 

leaving piUajrs and waUs of ccml to 8 

roof. In the kst 25 3 ears; strip mining 

replaced the old room and pillar method of m 

today over one^half of Ohio's coal is ir^^ 

method. This technique removes m^ 

ground more cheaply than the old ^^m 

tion, thinner beds bf coal 1^^ 

can be mined that could hot be economica,U^^^^ 

before. 

In strip mining, lajge machines such a^ 
Spade'' (scoop shovel) and the^'Big ]^^ 
i^ovel) are used to remove the rock layers w^^ 
have been blasted loose above the coal. Smaller 
shovels theii come to rernbye the coal itself 
that has been removed is dumped 
^ \^ 

rock from this'cut is piled into t^^ 

continues until all the coal in^^ t^^ 

At times the rock above is too deep to be moved 



ecojiomically even with these mammoth machines 
so that mining cannot continue. 

Although strip mining removes more coal from the 
ground at less cost than other methods of mining 
it causes great damage to the surface of the earth. 
In the past many mining companies left these big 
piles of rocks that would not be usable by man for 
centuries. Water with a high acid content drained 
from them and erosion from their surface together 
with water runoff was great. The destruction of the 
environment in these areas was almost complete. 

Ohio has had a strip mine reclamation law since 
1955 and a strong one since 1972. Under this new law, 
the ''high wall" (caused when a hUl can no longer 
be mined, leaving a verticle rock escarpment) can- 
not be left because the land has to be returned to its 
original slope or to less than the original slope. The 
ibpsoil (if there is any) is to be removed before 
mining and then put back on the land after the 
mining and grading are done. This must thf a be 
sown to grass to prevent erosion. Later the company 
can plant trees or other vegetation if it wishes. In 
some reclamation projects the land is actually better 
than it was before mining. Unfortunately, many old 
areas still remain to be reclaimed and in many 
places strip mining ha&' produced a highly acid con- 
dition that makes the surface difficult to replant. 
Coal mining is needed, but reclamation is the theme. 
Reclaimed strip coal areas are being used for recre- 
ation, grazing cattle, forestry, and wildlife pre- 
serves. 

In 1913 catastrophe struck Ohio which led directly 
and indirectly to great changes in Ohio's landscape. 
A/ter a number of days of very heavy rain, floods 
came to the three major valleys — Muskingum, Sci- 
oto, and Miami. The Miami in southwestern Ohio has 
always had great fluctuation of flow particularly be- 
cause of the clay soils in the area. Rainwater does 
not readily penetrate these soils, so the runoff to the 
streams is almost immediate and great. While 
damage occurred in all three valleys, it was particu- 
larly great in the Miami valley where the cities of 
Piqua, Troy, Dayton, Miamisburg, Franklin, Mid- 
dletown and Hamilton are located. These cities with 
their considerable industry were located largely in 
the flood plain areas, which was designed by nature 
to take care of the excess water that rivers must 
sometimes carry. Damage was particularly great in 
Dayton, which is located at the confluence of three 
rivers and in their flood plains. 

The 1913 flood caused over $100,000,000 of property 
damage and 300 lives were lost. In their concern for 
future flooding, the people of the Miami valley de- 
vised a flood control plan and asked the state legis- 
lature to pass the Conservancy District Act. This 
was a new approach to the problem and one of Ohio's 
r.p.y^»mtions to the world. It created a new social 



institution — a form of government — for flood con- 
trol. The engineering features of the plan called for 
snag removal, larger bridges, channel improvements, 
and some levees in city areas, but its main emphasis 
was on five large dry dams. Today the area behind 
these dams is either in farmland or in parks. The 
people of the Miami valley paid for their flood con- 
trol project on the basis of benefits derived. 

As a result of the Miami experience, the Muskingum 
River flood control project was later devised with the 
financial help of the federal government The Mus- 
kingum is the most extensive river system in the 
state, draining almost one third of Ohio. While the 
engineering features of the plan did call for a few 
dry dams, the great majority of the flood control 
dams created storage reservoirs having permanent 
pools or lakes. Some of the lakes that were created 
ar* Atwood, Tappan, Clendening, Piedmont, Wills 
Creek, and Senecaville Reservoirs. Thus, new eco- 
logical conditions were created and the lakes pro- 
vided recreation for water-related activities. The 
Muskingum Conservancy District has also been 
active in a reforestation program, and much of the 
old, worn out farm land adjacent to the lakes has 
been put back into forests. Many naturalists com- 
mend the district for excellent management of the 
environment. 

In the Scioto VaUey, Hoover, Delaware, and O'- 
Shaughnessy lakes were built for flood control and 
water supply, especially for the city of Columbus. 
In northeastern Ohio, Pymatuming, Berlin, Mean- 
der Creek, and Mosquito Creek Reservoirs have 
been built for flood control, water supply, and low 
water flow augmentation^ Of couree, once reservoirs 
are.^created, these become recreation sites. While 
Ohio had a few small natural lakes, it had no large 
lakes. All of these that are a part of the landscape 
today represent man's modification of the environ- 
ment. 

Water supply, so important to man's existence, has 
many sources. The communities along Lake Erie 
are dependent upon the lake for most of their water. 
Many cities and towns use rivers adjacent to them 
for their supply. While many of these rivers have 
months of very high water, they also have months of 
very low flow. As cities increased in size along 
streams having this fluctui?tion in flow, the water 
supply problem of low water periods had to be solved. 
This was done by creating large reser/oirs such as 
the Hoover Reservoir for Columbus. Communities 
along the Ohio River frequently use its water for 
their supply. The building of datns on the Ohio River 
by the federal government to improve navigiation 
changed the river, level considerably so that there 
are large, deep pools of water. The river is also, now, 
much wider that it was prior to the dam building. 

In some areas of Ohio, especially in the southeast 



and southwest/ ground water is important for water 
supply. The sandstones of the southeast are partic- 
ularly good aquifers. In the southwest the bedrock 
is composed of limestones and shales which are 
very poor aquifers. The ground water supply in that 
area comes from valleys buried in glacial debris. So 
far the buried valleys have been able to meet most 
of the needs of the many urban agglomerations in 
that area. However, the farms on the uplands have 
had a history of water shortage in the summer for 
livestock drinking water. Since the bedrock here is a 
poor aquifer most wells were drilled to the base of 
the bedrock and glacial till. These wells went dry in 
summer. An environmental response to this basic 
need is the building of a great number of farm ponds. 
As one ffies over the land today in Ohio, one can 
see thousands of farm ponds glistening in the sun- 
light making an irregular pattern upon the landscape. 
In addition to the small farm ponds, the arec in 
eastern Ohio also has had a great number of small 
lakes or ponds created by strip mining reclamation 
practices. More recent creations on the landscape 
are the many ''borrow pits" formed to provide fill to 
elevate superhighways over rrtadways and railroads. 

The story of landscape modification is directly re- 
lated to numbers of people and their level of living. 
Ohio's population has grown from 230,760 in 1810 
(seven years after it became a state) to 10,652,017 
people in 1970. In 1810 only a little over one per 
cent of the population lived in urban centers, but in 
1970 over 75 per cent resided in urban agglomera- 
tions. The change in the population density per 
square mile has increased from nearly seyen iii 1810 
to over 263 per square mile in 1970. 

In Ohio's early decades, the percentage population 
changes were quite high, but the largest growth in 
any one decade was from 1950 to 1960, when more 
than one and three quarter million people were 
added to the population. From 1940 to 1970, the 
number of people added to Ohio's population was 
equivalent to the state's entire population in 1890. 

With the exception of one decade, urban population 
growth stt^adily increased throughout Ohio's history. 
Initially there were scattered settlements with poor 
communication and transportation. With advancing 
technology and settlement, the number of villages, 
towns, and cities grew and the number of people in 
these agglomerations increased. In the decade of 
1900 to 1910, Ohio's urban centers acc^ 
one-hialf of the popuUtion. By 1970 over three- 
fourths of the people lived in such places. The first 
major city in Ohio was Cincinhati on the Ohio River. 
For quite some time it was justly called the ''Qiieen 
Ciiy of the West/V 
third ranking in the state fo^ 
Cleveland surpassed C^dnhati in pbpidatlbn near 
^ turn ojf the ceiitury and its metropolitan area 
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is first in population. Columbus ranked second in 
the 1970 census. Other metropolitan population 
centers in decreasing jrder of population numbers 
are: Dayton, Toledo, Akron, Youngstown-Wamn^ 
Canton, Lorain-Elyria, Huntington-Ashlaiid, 
Hamilton -Middletown, Wheeling, W. Va; -Ohio, 
Lima, Steubenville-Wierton, Springfield, and 
Mansfield. 

Ohio's population density went over the 200-per- 
square-mile figure in the decade from 1950 
in 1970 it was slightly over 260 per square mile. From 
the population map one can readily see that this is 
not evenly distributed. In fact, large areas of the 
southeast Imve a very low population density wh^^^^^ 
the urban centers of northeastern, central and south-^ 
western Ohio have quite high population densities. 

Ohio's increasing population and the rising stan- 
dard of living have made it a high supply-high de-- 
mand society. Such a society produces a tremendous 
quantity uf wastes. In the i)ast its pMple freely 
spewed waste materials into the air, spiUed them 
into the waters, and dumped them onto the ground. 
When a low supply-low demand society predomi- 
nated, it could do this with a certain degree 6f im- 
punity. The environment did accept these materials; 
bacteria and other natural methods recycled them 
without much damage to the environment. However, 
as supply til resources land demand for resources 
increased, the environment became more and more 
degraded until in some areas we crossed the critical 
threshold of the environment's ability to process 
this material. In some of our urban areas v/e are ^ 
literally living in our o tVn waste materials. : 

With the federal W^ and tiiej 

numerous chjGuiges to t^ 

ahead in apjplying l»chiwk) 

streams^ TTie 

has aided ihcmy coi^^ 

loans and teclutic^ are being s 

improved at the cost of m^ 
gional^ter plans beiiig deyelopecl by the 
give bng rwgei g^^ 

■ situation. ^ . . . .;■ ' .. •' ".' 

The inqreasihg numberof^ 

cineratbrs^ and ix)wet plants have degraded the air 

in some localiti<^ so badly that air pdlutioii has ^ 

named the direct - cause; of ;numer^ And i 

illnesses. ^rpoUutira^^^^ 

when a high pr^ure system s^ 

for a period of time. In tliis nt^^ 

inversion frequently CMhbine^ the radiational 

inversion to prevent upv^rd air, thus^ 

creating air pollution 

butioh of the pollute 

aiir poUiiti6il:ih 

that the Ohio Environmental Protection Agency de- ; 
I an em 



35 



shutting down industry and restricting automobile 
travel to protect the health of these Ohioans, At the 
same time the pollutant levels were nearly as high 
at Cincinnati and Portsmouth and an alert was al- 
most declared. The federal Air Quality Act of 1967 
and its amendments have encouraged the state to set 
pollution standards which are enforcied by the Ohio 
EPA. Gradually the air quality will be improved, 
but the quality of air that was in existence at the 
time of Ohio's settlement will probably never. be 
reached again. . 

Technological improvements and an organization 
for watching danger signals may well prevent the 
great damages to health and property that were 
experienced in our past history. When an emergency 
is declared for an area/ manufacturing companies 
must reduce emissions into the air and people will 
be requested to drive less, resulting in fewer pollu- 
tants getting ihlo the air. This does not mean that 
we will not have deaths and illness from air pollu- 
tion, but it does mean that we are working on the 
problem. 

The amount of solid waste from our high supply- 
high demand society has created a major problem 
of disposal. Some of this material is incinerated, but 
this frequently creates air pollution. Some of the 
material is dumped onto the ground and becomes an 
unsightly source of foul odors and disease. Some is 
put into landfiUs but these require large areas of 
land and a proper choice of sites. Many such sites 
have become rat infested or have water leaching 
through them into the ground water so that the 
ground water becomes polluted. Stream pollution 
from landfill dumps is not uncommon. 

Many solutions have been proposed for our solid 
waste dilemma. Many people are suggesting that 
recycling solid wastes is the answer. The best ex- 
ample of this is to be found at Franklin, Ohio, where 
a municipal . recycling plant sorts out die fibrous 



materials, metals, and glass for resale and processes 
other materials in the sewage treatment plant from 
which the residues are incinerated. The plant has 
become world-renowned. However, the economics of 
the process are such that only medium to large cities 
can afford to use it. Paper drives, bottle end metal 
collections have helped, but they are usually based 
on free adolescent labor and are effective only so 
long as thel concerned citizens ^^remain ^ concerned. 
Undor^pjur ,prw^^ most^ of th 

would nOtt Ife* ^economi^aily fusible"' without free 
labor. Some cntics even question the viability of 
recycling because some of the paper and meitals are 
being stockpiled and arc not being recycled. Here, 
then, is an area of pollution where more research 
and laws are needed to help man and hii environ- 
ment.:' ■ ■ ■ J .■, ■ 

Increasing population, increasing manufacturing, 
increasing urbanization, increasing levels of living, 
and increasing population densities have ci^^ 
real environmental problems. Ohioaiis are accepting 
the challenge and are beginning to realize that their 
continued existence is threatened. State and local 
governments are making progress in trying to con- 
trol man's use and abuse of the earth. More and 
more we reaUze that man must learn to Uve in har^^^^^ 
mony with his physical environment and not just 
conquer it. Are there places in Ohio where one can 
commune with nature? Are there Waldehs in exis- 
tence? Are there places that are aesthetically pleas- 
ing and beautiful? Yes, there are and we must do 
everything possible to protect them for future gen- 
erations. Quality of the environment and quality of 
life must become our theme for the future. 

Dk John Thompson 
Chairman of the Department if 

Geography^ Miami University 
President of the Ohio Conservation and 

Outdoor Education Association 
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Decade Change 


Per Cent 
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Density 
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(000) 


(000) 


Change 


Urban 


per sq. mi. 


1800 


45 










1810 


231 


185 


409 


1.1 


6.8 


1820 


581 


350 


152 


1.7 


14.2 


1830 


938 


357 


61 


3.9 


22.9 


1840 


1,519 


581 


62 


5.5 


37.1 


1B50 


1,980 


461 


30 


12.2 


48.3 


1860 


2,340 


360 


18 


17.1 


57.1 


1870 


2,665 


325 


14 


25.6 


65.1 


1880 


3,198 


533 


20 


32.2 


78.1 . 


1890 


3,672 


474 


15 


41.1 


89.6 


1900 


4,178 


486 


13 


48.1 


101.5 


1910 


4,767 


609 


15 


55.9 


116.4 


1920 


5,759 


992 


21 


63.8 


140.6 


1930 


6,647 


888 


15 


67.8 


162.2 


1940 


6,903 


261 


4 


66.8 


168.6 


1950 


7,947 


1,039 


15 


70.2 


194.0 


1960 


9,706 


1,769 


22 


73.4 


236.9 


1970 


10,652 * 


946 


10 


75.3 


263.2 



Source: U.S. Department of the Census, U.S. Census of Population, 1970. Number of 
/n/ta6iVanfs. Ohio: Final Report PC (1)-A37 
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PLA NNING THE LANDSCAPE FOR TOMORROW 



Planning the future for Ohio's 41,000 square miles 
of landscape must take into account all of the assets 
of the state in their natural condition and how they 
are altered from their natural state by man's activi- 
ties. The goal of this work is to permit valid trade-off 
decisions to be made about how our natural assets 
are used — by 11 million Chioans now, and by future 
generations. 

Plarming requires that we know what we are talking 
'J ' - about now (that we have a workable data base and 
an historical perspective of how it developed); that 
we know where we want to be sometime in the future 
(we have some citizenry goals) ; and that we have a 
reasonable, acceptable plan for getting there (trade- 
offs between conflicting uses of land and resources 
are identified, evaluated, and decided upon). Plan- 
ning for tomorrow and necessary citizen participa- 
tion is easy to talk and write about, but very difficult 
to put into practice. 

For example, one of the most critical problems in the 
state is the paucity of detailed information on the 
nature, location, and extent of natural resources 
available. ' - t 

A resource inventory is the first step in planning 
Ohio's landscape for tomorrow. Intensifying the 
state's geologic mapping program of extractable min- 
erals and marking potential zones of geologic hazard, 
as well as the common forms of geologic mapping 
discussed elsewhere in this book, will make this 
possible. 

The methods used to obtain information and act on 
it (monitoring) are crucial to this process. Fortu- 
nately, the National Aeronautics and Space Admin- 
istration (NASA) is conducting an Earth Resources 
Technology Satellite experiment (ERTS) in Ohio 
that offers potemic 1 to make an effective monitoring 
job possible. The satellite takes pictures of the Ohio 
landscape (about 100 square miles per shot) once 
evety 18 days at four different frequencies in the 
electromagnetic spectrum. This information has 
proven useful in demonstrating how mineral re- 
sources are being mined and pointing out changing 
landscape conditions. Future demonstration projects 
and the ERTS II program scheduled for 1976 are 
expected to produce much of the information needed- 
for effective planning. 

Detailed physical and chemical characterization of 
water resources still is necessary for water utiliza- 
tion management. In addition, a soil mapping and 
inventory program must include specific data on 
biogeochemical cycles, erosion characteristics, and 
plant powth capabilities. More detailed inventories 
of Ohio's biotic communities that include specific 
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population and health numbers on plants and ani- 
mals are in order. 

Another requirement for decision-making about land 
use is an inventory of unique areab* in the state. 
Completion and updating of data on historical; 
archaeological, and natural area sites must take 
place. Establishment of criteria for ranking the value 
of these sites will be an important part of this task. 

Potential storage sites for waste materials and wastes 
that can be recycled must be identified and specified 
for this use. 

Finally, the citizen population distribution— loca- 
tion, concentration, rates of growth— must be known 
in order to determine future demand levels for 
natural resources. The conflicting demands that peo- 
ple make upon a land-iise system for the ite^ ts in 
life that we have taken for granted in die past are 
. all too obvious. The key task in planning tomorrow's 
landscape is to help citizens and land-use decision- 
makers make reasonable and responsible judgments 
about these conflicts. 

For example, let's suppose that major improvemeuts 
are suggested for a highway that crosses a county 
seat and a number of cities and villages, and in- : 
volves several relocations of the road. (MSdals from 
the county, adjoining counties, affected cities and 
villages, and state agencies are included in the plan- 
ning and execution. 

A few of the dozens of their considerations are: ^ ^ 

□ How many people will have to be relocated, and ; 
where will they go? a ; ^ 

□ How will the project affect the location of hew 
schools and the operation of existing schools? ^vk 

□ How will the project change the quality and j v 
accessibility of such services as law enforcement, ;t 
fire-fighting, hospitals? 

□ What diffd^ncies will there be in shopping, bank- 4 
ing, and eiitertainm^ 

n Will natural drainage along the right-of-way be ; f 
■ upset?;;. ■ ^:";'?:.^>I 

□ What effect willlhere be on the area's ecology : v^^^^^ 
noise levels, wildlife, physical appearances, air 
and water pollution? : ^^^^fefc^ 

□ Will new sewage focilities have to fi^Kult, pi^^ 
haps in areas of high costs? ■'''y:'/-'[^,:y-i-^:'r^^^ 

n Will the project attract new industry, and increase ' 
employment opportunities and population? 

This is what planning the landscape for tomorrow is : 
all about. 

/NomanGaber 
Assistant to the Director 
Ohio Department of Development 
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BACKGROUND INFORMATION 



Biophysical Environment: 

In addition to the Cuyahoga and Grand Rivers^ nu- 
merous other streams flow through this region. The 
Mahoning River and a small part of the Tuscarawas^ 
a tributary of the Muskingum, are parts of the Ohio 
River system; All the others lie on the north side 
of a great divide determining which rivers drain 
into the Ohio and which go into Lake Erie. Com- 
paring watershed patterns of flow, we note that the 
Cuyahoga, meandering down from the wooded hills 
that blanket much of the upper reaches of the water- 
shed, flows southwest to Akron. Then it abruptly 
turns northwest and continues its course to Lake 
Erie. The Mahoning rises in northwest Columbiana 
County, flows northeast for some distance, then 
bends sharply to the southeast. The Grand River 
has its headwaters in Geauga and Trumbull Coun- 
ties. The rivf^r wanders north to a point ten miles 
south of Lake Erie and then it tvirhs abruptly west, 
finally veering northwest to enter the lake at Fair- 
port. ' LK 

Stream configurations tell the geologic story. The 
region is underlain by rock strata ranging in age 
from the Devonian shales on the north and west 
margins of the area (see geologic map) deposited 
350 million years ago to the Pennsylvanian Sharon 
conglomerate of 250 million years. Long periods of 
erosion had taken place prior to the Ice Age which 
resulted in pre-glacial stream valleys. Then came 
the period of glaciation when the walls of ice im- 
pounded the streams causing stream reversals and 
abrupt changes in direction of flow. 

The region thus presents a varied landscape of lake 
plain arid glaciated Allegheny Plateau with rivers 
running in all directions. The glacier left other fea- 
tures also: thick accumulations of drift in the low- 
lands, morainic hills, knobs, marshes and lakes, 
eskers and kames. The latter two are deposits of 
water-laid sand and gravel resulting from the heavy 
flow of meltwater from within the glacier or its front. 
Old post-glacial lake beaches may be seen on the 
landscape above the valleys. These represent stages 
in the ice retreat whioh formed a series of lakes, 
forerunners of Lake Erie. 

As indicated by E. Lucy Biaun (1950) and others, 
the native forests of tr.e Western Reserve are a part 
_of the extensive deciduous forest biome of Eastern 
North America. (See vegetation map.) Studies have 
shown that vegetation in northeastern Ohio was 
dominated by beech and sugar map^. Many other 
species such as oaks, hickories, ash/ elm, walnut, 
cherry and chestnut were intermixed with the beech 
and maple. Except for the chestnut the same species 
are found in the areai today. In Geaug:a Cpiihty the 
making of mapte syrup and sugar iid that 
maples are still abundant in places. 

^T?iowering plants found in the ground layer of the 



deciduous forest are typical flora of the acid soils 
on the Allegheny; trout lilies, Dutchmen- s breeches, 
spring beauty and toothwort represent the ephemer- 
als (short-lived species). Other species, bloodroot, 
Jack-in-the-pulpit, wild ginger, blue cohash, hiepa- 
ticas. May apple and the tnlliums occur in a pattern 
maintained throughout eastern and southeastern . 
.Ohio.-; 

Sections bordering Lake Erie and other poorly 
drained parts of the region originally were covered 
with lowland swamp forest. Along the gorges and 
ravines the vegetation type was and still is typically 
northern. Eastern hemlock dominates although it 
is mixed with white ash, tulip tree, white oak, tupelo 
and others. White pine was found extensively in 
many areas of Ashtabula and Geauga Counties and 
attained dominance with hemlock^ especially on 
moist, slightly exposed sites. On many sites hemlock 
and beech-maple represent two antagonistic climax 
types (Edward L. P. Hauser, The Original Vegeta- 
tionof the Western Reserve^ 1966, reprint from JAe 
£xp/orer.) Professor Hauser states that relict hem- 
lock stands can be found along the river at Virginia 
Kendall Park and Brecksville Reservation. 

Aquatic plant associations in Erie County, between 
the sand-bar sections along Lake Erie's shore and 
the mainland, where 4000 acres of pure marsh exist, 
have been continuous over a very long period of 
time. These contain layers of plant life showing 
striking habitat adaptations. Post-glacial bogs are 
common in the eastern counties of the region with 
tamarack in association with numerous northern 
bog species. Wet prairies occurred frequently in 
Huron and Erie Counties, and survey records indi- 
cate a fragment of prairieVexisted in L^^ 
representing the most eastern extehisioh of this v^^ 
tatioh type in Ohio. TcHlay^ n 
original prairie in the Western Rese^ 
been used for agricultural purposes for over a 
, century. ■ , ■ ■ ■;)' ■ ^ : ■ ; - vr- ^9: 

Socio^ddtiird Developmentr^^^ . ^ -'^ -v^^^ 

"For oyer 2,500 yearsj the CuyaJioga vaUey^i^ 

has provided ^ truisiM 

countless men. An ancient trib^ 

the Fort Builders; Uvea hCT^^ 

A.D.; leaving remains p^ their mounds^ ^a^ 

bearing their ihsciipti^ 

inscriptions now to 

Presbyterian church I in ; Ind(^hden(^; O^ 
artifacts from that ancient; time 
Dakotas and the Lake Superior region^ whic^ 
gests that even then the river w^ imrt otm iniik^ 
tant trahsiN>rtation 1^ 

40 miles from present-day Akron to ite niouth aftf 
Lake Erie. The valley's impoi^hce in trah 
ivas linked! to its closehe^^ t^ 
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River system to which there was an e'bsy eight mile 
portage. 

'The Indian tribes, Erie, Mohawk, and others, that 
came years after the mound builders, named the 
river Cuyahoga, or 'Crooked River' as it is usually 
translated. The Five Nations tribes eventually de- 
feated the Erie tribe and occupied the area. Through- 
out most of the Indian history, the Cuyahoga region 
was kept neiitral and 'sacred ground' because of 
its value for-tfansportation and access to flint quar- 
ries in the region. Before the coming of the white 
man, as many as 10,000 Indians at a time lived in 
the lower 40 miles of the river" (Corps of Engineers, 
Buffalo District, Cuyahoga River Resoration Study 
September, 1971). 

Following the successful campaign of Anthony 
Wayne and the Treaty of Greenville (1795), an 
extensive post-Revolutionary migration from New 
England began. It had already been responsible for 
the founding of Marietta and towns along the Ohio 
River. The Western Reserve was a 120- mile strip of 
land west of -Pennsylvania and south of Lake Erie 
which ConncKcticut had retained as a part of her 
claim in 1786,' (. . . "Connecticut, for good reason, 
claimed ownership of thi^ Ohio land, and her title 
was sustained amid controversy by the newly de- 
veloped autUoiity of the coloaies organized into the 
United States of America. The details of this story 
are involved in devious legal technicalities" (Harlan 
Hatcher, The Western Reserve). 

^The Western Reserve was closed to immigrants un- 
til the Indians had been definitely subdued. Once 
it was open it became the natural goal for the over- 
flow from New England. The lands of the Ohio Com- 
pany in the south were accessible only by a long 
and diflicult journey across the Appalachians and 
down the Ohio, whereas the old Iroquois Trail in 
central New York and in northwestern Pennsyl- 
vania, proceeding from Niagara on the Lake Trail, 
led directly to the Western Reserve. 

Part of the land in the Reserve was granted to in- 
habitants of Connecticut coast- towns who had suf- 
fered extensive losses from British depredations 
during the Revolution. This "Half-million Acres of 
Land lying South of Lake Erie" became known as 
"Sufferers' Lands," or more commonly Firelands. Ac- 
tual settlement r/as not undertaken before 1808. 

The Connecticut General Assembly agreed to sell 
the remaining part of the Reserve to a group known 
as the Connecticut Land Company. Moses Cleave- 
land, a representative of this company, was assigned 
the responsibility for sun ying the land. Shrewd 
and courageous, Cleaveland gathered together a 
party of 52 well chosen cohorts: additional sur\' dy- 
ers, a physician, a commissary and other employees. 
*^arty, which included two wives, reached the 



northwest cornerstone of Pennsylvania, and pro- 
ceeded to the Conneaut River where they celebrated 
the Fourth of July (1796) as well as their first steps 
into the Western Reserve. Thet next day they began 
their surveying in earnest. While some of the men 
traced the Pennsylvania line south through rocks, 
ridges and swamps, Cleaveland himself, with a por- 
tion of the party, went west in an open boat on 
Lake Erie, landing at the mouth of the Cuyahoga 
on July 22, 1796. Early explorers had recognized 
the value of this excellent harbor. Cleaveland and 
his men enthusiastically noted the advantages for 
settlement, which included the precipitous shale 
bluffs that overhung the river and protected the 
area from attack. These men built three cabins as 
the nucleus for the permanent settlement and paced 
out what remains to this day as Cleveland's Public 
Square. Cleaveland permitted the use of his own 
name for the new site. The spelling changed later 
(1832 or 1833) because one of the type letters "a" 
in the heading of the Cleveland Herald could not 
be used, and the typesetter simply omitted it (Bev- 
erly W. Bond, Jr., The Foundations ofOfuo. Vol 1., 

1941).' ^. 

Cleaveland faced severe obstacles in his work, for 
after the first burst of enthusiasm his party had 
become discouraged. Provisions were skimpy and 
the New England rum was often lacking. To encour- 
age his men Cleavdand agreed to give each a per- 
sonal stake on the land in addition to his pay. But 
the bait could not hold the men during the winter, 
and they returned to their eastern homes. The three 
months of surveying had been profitable, biit a large 
part of the Western Reserve had not been touched. 
The two permanent settlements were left in the 
care of the men who had brought their wives. There 
was enough to start the great migration. More sur- 
ve>'ing was to come later. 

Like the Ohio Company in the upper Ohio Valley, 
the Connecticut Land Company by its liberal poli- 
cies ensured the rapid development of the Western 
Reserve. Of great importance was the interest 
aroused by the successful settlement in the south- 
em sections. Sales promotion by agents of the Con- 
necticut Land Company was made easier by this 
success. 

Conneaut, Painesville and Cleveland were estab; 
lished within a year or so of each other, with Cleve^ 
land as the only lake site. For more than a generation 
Cleveland lagged behind the other two. Interior set- 
' tlements of the Reserve and just south of it grew 
more rapidly than those to thie north. Although 
Warren, Youngstown, Akron and Kent were estab- 
lished later, they lost no time in becoming important 
local centers. 

For the first decade of settlement in the R^rve the 
story is not a particularly joyous one. The pattern 




was different from that along the Miami^ the Scioto 
and the Muskingum where people banded together 
to form sizable villages^ to sustain one another^ 
trade with southern neighbors, and maintain an ac- 
ceptable quality of life. In the northeastern part of 
Ohio the immigrants — frugal, hardy, industrious, 
often well educated, independent in spirit— ^ttled 
a multitude of very small villages with two or three 
families constituting a unit. Journals, which were 
commonly kept by clergymen and others, relate the 
stories of great hardship, lack of supplies, bad loads 
and general discouragement. In 1811 Cleveland had 
only 16 dwellings, two taverns, two stores aind one 
school. Trade was limited to salt, or sometimes a 
little flour, pork and whisky. The Cuyahoga Flats 
were extensive and fertile, but the river, at this time 
clogged with sand at its mouth, gave off a putrid 
smell from decomposing vegetable matter. It was 
obvious that the harbor needed to be deepened, 
roads improved, and canals built to connect the 
region with more flourishing southern parts of Ohio. 

Self-sufficing agriculture was maintained, but one 
writer indicates that the grain produced was fre- 
quently converted into whisky. Sheep and cattle 
were scarce, hogs more abundant. Hatcher gives 
this statement in painting the dismal picture of 
1820: **the inescapable fact seems to be that condi- 
tions were wretched during the first quarter of a 
century, and that no improvement was likely to 
come without a transportation system and a supply 
of cash." (Hatcher, op. cit) 

The lives of many of the settlers', including some 
from the original Connecticut Land Company, were 
further complicated with indebtedness. The pioneers 
were unable to meet the contracted payments for 
their land; this in turn meant bankruptcy for the 
leaders of the land company. History relates that 
one man, James Hillhouse, a young Connecticut 
lawyer and Congressman, deserves the credit for 
improving this situation. He accepted the responsi- 
bility to straighten out t^^^ 
State of Connecticut which was contingent upon the 
pajonent for lands in the Reseiye. Tliis h'^^ 
in doing during the remaining years of his life by pa- 
tiently untai^lingj;he affairs ofthedebtcm, negbtia- ; 
i ting sales, payments and settlements. VHe who cou^^^^ 

1 . : V have had a life of ease and wealth in New H^ 
r chose instead the hardshipKS of administering^ the 

- finances of the frontie^'^ 

; house lived to see the cpnstniction of tlie 
across the Reserve which linked it with the ma^^^ 
of the worlds and the children of the pibneei^ begin 
their march toward propserity. 

Canals came to both ncrthtastern and southwestern 
Ohio at iftbout the saine time^ betwe^^ 
1847: l%e Ohio and Erie Canal thriew open t^^^ 
a O jts as markets for farm produce from the interior. 



Two feeder canals were constructed from the ^t; 
the northern one connecting with the Ohio and 
Erie Canal in the Akron area, the southern one, 
called the Sandy and Beaver Canal, joining it in the 
Canton area. Even though they were much needed 
at the tinie, the latter was never used in its entirety 
and the former was used for a short time only. It 
was the rise of commerce in upper lakes minerals ^ 
and lake shore trade which marked the end of t^^^^ 
miserable pioneier economy, and a dramatic growth 
in population was witness to the change. (Note 
■ population map). ; : ^'^ 

The Western Reserve at the outset was a part orV ' 
New England transplanted beyond the Alleghenies. 
Many towns and villages have retained a dignified y 
but homelike New E ngland quality with public - 
squares surrounded by white New Engla^nd-style 
houses, spires of fine old churches and white fences; 
The names of towns south of Lake Erie bear New 
England names: Dorset, Andover, Norwalk, New • 
Haven, Greenwich aind many others. 

But the Western Reserve is not a miniature New 
England. ''It is a region of arresting contrastis of 
which Akron and Tallmadge are appropriate sym- 
bols. Descendents of the Puritan Mathers share the ^^^^^ 
Reserve with the Slovenian Lauches, only one gen- 
eration removi^ from the mountains of Yug6slaviaj> ; ■ 
The camprtis of Western Reserve ^^U^ 
its strong New England tradition, has for its neigh- v 
bor the Cleveland Cultural Gardens wherein fifte^ 
foreign nationality ^oups piiy resp 
unique cultures with formal gardens and statues; : 
honoring Goethe and Schiller^ yiiKil, IJszt, Sha^ 
speare. The extensive and rich greenhouses - m 
truck farms of thie • Hungarians, Slays;X!^c^ 
: Italiai^ on the west slopes 
almost in the heart of the city of G 
toward the booming ihdustnal plahtsviri tiie 
and the wealthy suburb of Shaker Heighte on the^^^^ 
east The Ne^ 
lege and the>^(Kkied public 
down the slope of Grand Riverjto i^^ 
Harbor where the 

to be serviced by the Finns ^ who :Mttled here 
eratioh or two ago.; Lowing with ^ 
tration bri^ 

around the giant works bf the; Aniencah Ship Build-|||| 
ing plant and y: S. Steel^:N^ 
plant, is; only fifteen; m 
square which^ 

lin College, steepe^ intellectual tradition red6^@|| 
lont of Nw Eriglairi.'V(Ha '[^'^P;s!^^^BS. 

One of the earliest uses of natural mineral resources r .^? 
was the m^ing of : skillets/ kettles and stove ptata^j: 
frbih iron ore fo 

eastern Ohio. TheiVanpoirt; ore WM in a harts-':^ 
row vein in association \ with Ithe limestone neededfi|!: 
as a fliix in the f lirnaces ias well as sandstone to^^^b 



and line the furnace stacks. Coal, too, was available, 
but early furnace ma£tters preferred charcoal which 
was made from the hundreds of square miles of .{vir- 
gin timber available in the area. The two fuels lyere 
used at the same time in different furnaces for many 
^ years. Most pioneer coal was mined in the Mahon- 
ing Valley and the Tuscarawas Valley between Akron 
and Massillon. The coal was known to be available 
long before the canal came but shipment over the 
existing roads prohibited transport except to the 
largest towns. When rich iron ores were discovered 
in Upper Michigan and later in Minnesota, and the 
lake ports were developed for handling the material, 
the use of Ohio ore was discontinued. For a number 
of years Cleveland monopolized the ore imports, 
but as railroads were constructed connecting other 
Erie ports with the furnaces in the Mahoning Valley, 
the iron and coal shipments were shared by them. 

Salt deposits, were common and salt was a prime 
pioneer necessity. Later, chemical industries were 
to utilize this valuable mineral, which is found a 
half mile or more below the surface. Today the 
greatest salt producing districts for both brine and 
rock salt occur in a 1,000'Square mile area of eastern 
Ohio. 

Both northeastern and southwestern Ohio had pio- 
neer quarrying industries. Both sections used local, 
stone to build homes for affluent citizens; both used 
it for locks and dams which went with the construc- 
tion of canals. Bridges, public buildings, curbs and 
sidewalks utilized stone in both regions. But the 
variety in color, texture and composition of the 
sandstone, and the utility some of it had for grind- 
stones and .millstones helped give northeastern 
Ohio a more important quarrying industry. The 
Berea area has long been the most important pro- 
ducer of sandstone in the state. 

Sand and gravel ob;;ained from glacial deposits were 
later of great importance in road construction and 
remain so to the present. 

Limestone was quarried extensively in Erie County 
on the Marblehead peninsula and at Kelley's Island. 
Operation has ceased on Kelley's Island but some 
limestone continues to be mined in the region for 
rip-rap, concrete, and road building. 

The use of clay and shale for the manufacture of 
comnion clay products, cement, refractories and 
vitrified products has been extensive in Cuyahoga 
and Mahoning counties as well as others in the Mus- 
kingum Region lying just south of them. Although 
petroleum was extracted in Trumbull County in 
1859, northeastern Ohio was not a part of the most 
importrat Ohio oil fi^^ 

During the.yeiurs of population increase/ the first 
mator change in the rural pattern of farming was 
PpTp"®^ dairying. The New England prece- 



dent, the rolling topography which was suited to hay 
and pasture, and the growing market promoted this 
first important specialty in northeastern Ohio. 

The growth in population as a result of urbanization 
after the advent of the canals and railroads was 
responsible for further changes. Nothing like this 
urbanization took place elsewhere in Ohio. The 
lakeside markets have fostered an intensive agri- 
culture of grapes, berries and vegetables. Most of the 
vegetables grown under glass are localized around 
Ashtabula but few districts are lacking in some rep- 
resentation of this pursuit. 

The rise of steel, ore, clay» and chemical industries 

in northeastern Ohio was^^^r^^^ 

dous amount of commerce; by lake^rml and highway. 

The only competitor in tonnage is the c^^ 

Toledo. Commerce m^^ 

growth of cities and towns in this region was e^ 

by no other reigiohy prior to the De^^^ 

the cities has its own story to tell. 

When Moses Cleayeland aihd his small pet 
first landed on the fbreiftted 
hoga little did they realize 
established would^o 
Ohio, the eightiK iar^ 

stretches :5(V miles albng^e lakeshore and 20 miles V 
inland. Seventy suburbs j^eatiy ext^^^ the area and 
the population concentration^ llie eiirly^^:N^ Eng- 
land patteni Has been overlaid with a cosmopplitan 
industrialism. The first bliastw furnace in th^ 
opened in 1852 soon after ore was discovered in 
Michigan. This was the beginning of Clevehnd's 
rise as ai great prinmry steelmaker which Ich^ 
extensive manufacture of trainspor^^ 
machinery, and fabricated nvet^ 
Rockefeller goes credit for giving an early -impetus 
to bringing the ore to Cleveland, as well as th^^ 
finery which was to be the stait of Stmdard Oil and 
of the greatest fortune in American history; Charles 
Brush, inventor of the carbon arc light, gave t^^ 
city electric street lights in 1879. Cleveland became 
a transportation crossroads served by five railroads, 
12 airlines, and 33 steamship lines. 

Like Cincinnati, which Cleveland exceeded in popu- 
lation by 1900, CleveUnd produced nciany weal^ 
families who shared tiieir goo^ the city. 

The Ternunal Tower and a downt^ were 
created in the 1920's. Eastward from th 
section stretches a chain of those gifts:r a botanical 
conservatory, an aquarium; a planetarium, beauti- 
ful museums of art, natural history and health, con- 
cert halls, fountains, flower beds and the Case West- 
ern Reserve campus; Farther but the city is encircled 
with a fained ''Emerald Necklace^ of public 
golf courses, group caniping^ 
vironment habitats little influenced by man. A high 
level bridge going into the aty from^t^^^^ 



ates a stark contrast with flaming blast furnaces 
and steel mills, smoky murk, an oily looking river, 
and unending traffic. 

Cleveland's representatives of many nationalities 
and Blacks from the South have largely furnished 
the huge labor force necessary for its industrial 
growth. About one-third of the city's people are 
Blacks; Cleveland achieved another first in 1967 
when it became the first large city to elect a Negro 
mayor. 

Carl F. Wittke, of V/estem Reserve University, in 
an address entitled These Ohioans, delivered at the 
opening of the exhibition commemorating the 150th 
anniversary of the statehood of Ohio, tells the his- 
tory of the Irish in Ohio and' the Cleveland area. 
'These people from the^Emf^rald Isle began coming 
to America in large numbers during the famine years 
of the 1840's. Thousands, with pick and shovel, dug 
canals, built railroads, and worked in mines. In 
Cleveland, Irish laborers settled on Whisky Island 
and in 'the Flats,' making it a strong Roman Catho- 
lic center. From these poor, untutored, unskilled 
and often intemperate Irish laborers, the present 
large and important Irish element in Ohio is largely 
descended. Paddy became a boss, a businessman, 
lawyer, priest or politician. Bridget hung up her 
kitchen apron to become a seamstress, a saleslady, 
a secretary or a schoolteacher." 

Lik^ the Irish, the Germans, Poles, Italians and 
Serbs have made contributions and climbed to posts 
of importance in all walks of life. 

A city of almost 300,000 inhabitants, Akron has 
been recognized as the rubber capital of the world. 
For years the city failed to expand greatly due, in 
part at least, to its inland situation. During the 19th 
Century, English, Welsh, Irish, and Pennsylvania 
Dutch came into the district, and from the efforts 
of these enterprising people Akron became a great 
industrial city. The manufacture of steel, clay prod- 
ucts and cereals was eclipsed after 1880 by the grow- 
ing rubber industry. Goodrich chose Akron because 
it was a railroad town, could supply ample water 
and was reasonably cloise to raw material. The Good- 
rich company and other rubber manufacturers be- 
came greatly diversified in their products. Research- 
minded, they have gained recognition for their 
advances. When synthetic rubber was introduced, 
there was no industrial decline or great change. 
Culturally, Akron, like other Ohio cities, has out- 
standing museums, historical sites and metropolitan 
parks preserving natural and man-made environ- 
;;ments. . , ^-^ 

The city of Youngstown was named for John Young, 
one of its first settlers. The discovery of iron ore in 
O .rock strata initiated the city's growth as a world 



center for steel manufacturing. A blast furnace was 
put into operation as early as 1808 or Yellow Creek, 
the infant of an iron industry which would extend 
through the entire Mahoning Valley. Local bitumi- 
nous coal (Briar Hill) was the fuel for the firist de- 
cades, but after the Civil Wat coking coal from Con- 
nellsville, Pennsylvania, was brought in. Republic 
Steel was responsible for modernizing methods and 
mills in 1899 with emphasis on primary products. 
Youngstown Sheet and Tube and Camegie^Illinois, 
together with Republic Steel, produce three-fourths 
of the pig iron and steel processed in the Mahoning 
and Shenango River valleys. Youngstown is famous 
for its Mill Creek Park, a scenic oasis in a highly 
industrialized valley. 

A few miles from Youngstown is the city of Warren, 
founded in 1 799 and the proclaimed seat of the West- 
ern Reserve. Because of its location on the Mahoning 
River and its resources of iron ore, charcoal and lo- 
cal limestone, it early became an iron town as well 
as a political and business center of the Western 
Reserve. In 1912 the Trumbull Steel Company in- 
troduced the modem industrial period for Warren 
and steel again became the important industry. 

Nearby Niles was the site of the first tin plate mill 
in the United States. Hundreds of workers came 
from the plate mills at Swansea, Wales, to provide 
the skilled labor for this mill. Many of their descen- 
dants live in the area today. 

^rhe harbor cities of Conneaut and Ashtabula (pop- 
ulations 14,552 and 24,313 respectively) are impor- 
tant iron ore and coal shipping ports. Conneaut is 
famous as the site of the Fourth of July celebration 
in 1796 when Moses Cleaveland and his party 
reached the Western Reserve. v: 

Lorain is the largest city in the western part of the 
Western Reserve, with more than 81,000 people. 
Situated on Lake Erie, ithas been an important port 
and shipbuilding center since Uie eariy l800's:^^^U^ 
was missed by the canal and tHcf first railroads but 
achieved industrial growth because of its proximity 
to Cleveland. A devastating tornado hit it in 1924, 
resulting in ai property loss of $25 million, but the 
city was successfully rebuilt. The giant works of the 
American Shipbuilding plant and U. S. Steel's Na- 
tional Tub<^ have attracted a heavy concentration 
of Poles, Slovenes, Hungarians and Italians. ; i, 

Sandusky is located in a county which was 

the Firelands Tract granted by Uie state of Con-- 

necticut to citizens who had lost property at the : 

hands of the British. It was also one of the last 

strongholds of the Ottawa Indians. It was settled in 

1817 and became a prosperous shipping port 

cause of its protected and land-lb^ 

declined when Toledo and Cleveland biecame termi- > 

nal points for the canal systems. Today it hipuses 

several large corporations and \ has heavy traffic in - 
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bituminous coal. Its location near the islands of 
western Lake Erie and its rural setting near the low 
lakeside cliffs have promoted recreational uses for 
more than a century. Resthaven, a wildlife refuge 
established on a wet marl prairie by the Ohio Divi- 
sion of Wildlife, is near Sandusky. 

Kelley's Island lies about ten miles from the main- 
land» north of Sandusky. In the early days of the 
Western Reserve it remained uninhabited, but in 
1833 the land was acquired and its red cedar forest 
cleared. The island is underlain by Columbus lime- 
stone which was quarried extensively after 1850 
until the 1930's. In 1907 the Kelley Island Lime 
and Transport Company advertised their company 
as the largest of its kind in the world. It imported 
workers from all parts of Europ^Italians, Slavs, 
Greeks, Hungarians, Poles and Germans. Some 
lived on the island, others in the vicinity of Marble- 
head. With this operation no longer functioning and 
the grape industry and fruit orchard business not 
as flourishing as they w^re earlier, the economy of 
the island is sagging. A state park, prehistoric Indian 
inscriptions and deep grooves cut by the last glacier 
make it still a choice bit of the Western Reserve. 
Without a doubt the most spectacular geologic fea- 
tures in Ohio are the Kelley'd Island glacial grooves, 
giving an impressive display of glacial power. As 
deep as a man is tall, they were gouged out of the 
relatively soft limestone rock by hard igneous and 
metamorphic boulders carried in the ice from Can- 
ada. 

Elyria, with a population of over 50,000, was always 
a prosperous city based on local industry. At one 
time jt specialized in auto parts, bicycles and pri- 
mary steel. Today its metal products are highly di- 
versilfied. 

Oberlih,^home of Oberlfn College, has been a proto- 
type of New England college towns. The college was 
established in 1834, the first coeducational college 
in- thef United States and one of the first to admit 
Negroes. Charles Martin Hall, later a top official of 
the Aluminum Corporation of America, perfected 
the revolutionary electrolytic process for aluminum 
here, and on. his death endowed the college with 
millions of dollars. Oberlin was the first town in the 
nation to enact a fair housing ordinance. 

Man's Impact on the Environment 
Land Use and Resource Management: 
A resume of land use and resource management in 
this region establishes the following situations: 
The Western Reserve has evolved from scattered 
communities and self-sufficient agriculture to a 
highly urbanized, heavily populated area, except in 
the upper reaches of the component watersheds. 
On the eastern portion approximately a fourth of 
the land (or less) is forested, partially in state or 
^ ^.olit n park reservations; a third is in pasture 
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or cropland, with a higher percentage in crops within, 
the western counties. About ten percent is unoccu- 
pied land, held for real estate sale or abandoned^ as 
unprofitable farmland. The lake front is largely 
urban or industrialized from Lorain to Conneaut. 
River vallej^ are virtually winding corridors form- 
ing a megalopolis from Cleveland up the Cuyahoga 
River to Akron and Cuyahoga Falls, from Youngs- 
town up the Mahoning River to Warren and thence 
west to Akron with an extension to Pittsburgh. Rub- 
ber, steel, machinery, transportation equipment, 
fabricated metals, electrical equipment, chemicals . 
and oil refinery constitute the major, industries in 
the eastern section; vigorous greenhouses, truck gar- 
dening and nurseries are important agricultural 
pursuits concentrated along the lake and urban de- 
velopments. 

Resource utilization and management involve all the 
area's industrial pursuits— ^oal mining and its use 
in iron furnaces, extensive lidce port shipping, ex- 
porting coal and importing iron ore, clay and shale 
processing for vitreous and other clay products, and 
extraction of sand and gravel for construction and 
road material : 

Population has climbed steadily with estimates for 
the year 2000 to be 2,275,000 for the Cuyahoga and 
Chagrin Valleys alone. The attendjant environ- 
mental problems of water use and quality/ sewage 
and solid waste disposal, energy and recreation de- 
mands have soared to unbelievable magnitudes. 

Water quality is dependent upon industries, cities, 
and suburban areas meeting water quality stan- 
dards. Two studies of the Three Rivers Area (Cuya- 
hoga, Chagrin and Rocky River Watersheds) by thfe 
Corps of Engineers, Buffalo District, were made 
prior to 1973. One was the Cuyahoga River Restora- 
tion Study; the other^ Alternatives for Managing 
Wastewater in the Cleveland-Akron Metropolitan 
and Three Rivers Watershed Areas, The Cuyahoga 
study deals with water quality, recreation, stream 
supply, fish and wildlife, flood control, erosion and 
sedimentation, aesthetics and navigation. The 
wastewater management plan deals with the treat- 
ment of municipal and industrial wastewaters aiid 
urban stormwater runoff entering the streams. The 
latter effort has provided a planning service to the 
State of Ohio from which the most acceptable alter- 
natives will be selected. 

The Corps of Engineers describes the following 
types of treatment for an understanding of waste- 
water processing: 

Primary treatment — removing about 40 percent of 
the pollutants from wastewater by letting them 

settleout.;'; 

Secondary treatment — removing additional pollu- 
tants through a bacterial process, by trickling filters, 
activated sludge or aeratCHd lagoons. This is the high- 
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est level :of treatment currently provided in the 
Three Rivers Area. The effluent is 85 percent 
pollution-free. 

Advanced treatment — removing essentially all pol- 
lutants from wastewater, concentrating on nutrients 
which have not been removed by primary and/or 
secondary treatment. Removal of pollutants by this 
process is 99% efficient. This is the treatment re- 
quired to meet our environmental goals. 

The technologies of advanced treatment include; 

Physical-chemical — pollutants are removed by 
chemical action and gravity settling. 

Biological — bacteria digest the organic pollutants 
in wastewater and chemical action, coupled with 
settling, completes the process. 

Land Treatment — irrigation techniques are used, 
after secondary treatment, to apply effluent to agri- 
cultural land, where the ^iiving filter'* of the soil 
zone purifies the water as it percolates downward. 
The Corps study includes twelve alternative plans 
for the Three Rivers Area, some singly and some 
in combination, using the wastewater treatment 
techniques above. The publication, The Quest for 
Quality y delineating thes^ and including excellent 
diagrams and charts, is available upon request from 
the Corps of Engineers, 1776 Niagara Street, Buf- 
falo, New York 14207 or Chief, Water Planning, Ohio 
Department of Natural Resources, Fountain Square, 
Columbus, Ohio 43224. 

This and other water problems treated in the Cuya- 
hoga River Restoration Study are relevant to the 
entire region. Joint water supply planning on a 
watershed basis must take into account geologic 
structures; the limitations on the infiltration of pre- 
cipitation caused by urban, suburban and industrial 
land use; the history of flooding now increased by 
excessive run-off of rainfall in urban areas; steadily 
increasing population; and industrial consumption. 

Flood plain zoning has been a state- wide recom- 
mendation. Not only rivers, which are not as criti- 
cally rampageous in this region as in others in Ohio, 
but lakefront policies require careful consideration. 
Recent flooding along the lake shore, particularly 
at Sandusky and Toledo in 1972 and early 1973, 
was predicted in 1904 by one of Ohio's leading scien- 
tists. Addressing the Ohio Academy of Science as 
its president in Cleveland, Edwin Lincoln Moseley 
traced in detail the two forces which are continuing 
# to alter the south shoreline: one, an upward tilting 
of the eastern part of Lake Erie, thus raising its 
outlet level; and two, erosion by violent storms dur- 
ing periods of heavy rainfall. 

Dr. Jane L. Forsyth, geologist at Bowling Green 
State University, writes the following, which is 
based on accumulated studies of Lake Erie in the 
O rs since Dr. Moseley's time: 



''This last year, 1972, is a year that anyone living 
along the shores of Lake Erie will never forget. Never 
has the lake been as high as it was last fall. Worse, 
when the water level is this high, waves do not break 
harmlessly on the shore; they attack the beach 
homes themselves. 

''Many have asked why the lake is now so high. The 
answer is the same as for any other lake — there 
has been so much precipitation, during the last few 
years, in the greater watershed feeding the lake, that 
the lake is fuller than usual. The level of the lake 
is basically determined by the level of Niagara Falls. 
However, when there has been a period of excessive 
precipitation, not in the Lake Erie area so much as 
i:> the drainage basins of streams feeding the upper 
lakes, then all this water flows down from those 
streams and lakes into Lake Erie, filling it fuller 
than usual. As the amount of precipitation in this 
drainage area decreases, the lake level will event- 
ually lower. However, the upper lakes are presently 
so full that Lake Erie should be as high next year as 
it was this year, if not higher! Even if the Corps of 
Engineers close off the main flow from Lake Supe- 
rior, as the President has requested. Lake Erie will 
be fairly high, though not as high as it would be were 
this not done. 

"This high water level is not permanent. Records 
kept through the last 110 years by the U.S. Lake 
Survey Center in Detroit show that the lake level 
has followed a very rough 21-year cycle of high and 
low water. The lake was very low during 1964-65, 
and in 1952 was high but a little lower than it is 
now. Based on this past pattern, it seems likely that 
the lake level will begin to lower in another two or 
three years, and will be at the low part of this cycle : 
by about 1985. These cycles are not exact, nor are 
the heights of the lake \the same during the high { 
part of each cycle. In addition, there are many small- 
scale variations superimposed on this overall 21-year 
cycle. ■ ; 

"The November, 1972, storm did excessive damage 
for two reasons: the lake was as high as it has eyer : 
been, and the storm came from the northeast. A' 
northeast storm can do more damage in the western 
end of the basin than any other because the lyin^^^^^ 
blow the whole length of the lake (a long fetch y and^^^^^^^^^ ^ 
thus attain tremendous strength/ I%ie lake ^^^^^w^ 
itself is blown westward, raising the level of the ^^^ ^ 
water at the west end of the lake as much as five p 5 
feet. This bulge of water (seiche) swung back to^ 
the northeast, but was then blown back to the south- ^-^^ 
west again, following a 14-hour period. Superim- 
posed on the high water level, raised by a five-foot 
seiche, were the huge waves produced by the storm. 
It is no wonder that such tremendous destruction ' / 
and flooding took place. It is only surprising that so ! 
many homes, of those built near the water's edge, 
survived. :-:';?->:.'.:'\V-:? 



'ilow can such destruction be prevented? The best 
answer is not to build in such areas. Even though 
the lake level will begin to drop in another few years, 
it will rise again about 1994. For those with homes 
already biiilt close to the lake shore, the only solu- 
tion is expensive engineering structures, not just in 
front of one home (which would actually increase 
the wave damage), but all along the critical 
shoreline." 



Environmental Education in the Watershed: 

One of the most exemplary environmental education 
efforts in the state is a Cuyahoga River Watershed 
study by teacher-student teams from 12 schools in 
the area. The project was initiated in 1971 by the 
Cleveland-based, nonprofit Institute for Environ- 
mental Education, co-sponsored with the Cleveland 
Health Museum and Education Center and Cleve- 
land State University. The purpose is to create a 
cadre of environmental science teachers and stu- 
dents to show other teachers, students and adminis- 



trators how to incorporate environmental education 
programs into their curricula. 

The meandering 103-mile long Cuyahoga, befouled 
in many places by every conceivable type of man's 
wastes, provides an unparalleled laboratory for test- 
ing water. Boys and girls in the eighth grade and 
up go to the banks of the Cuyahoga and its tribu- 
taries, bottle water, and take it back to the school 
laboratory and analyze it. Information gathered in 
the process is expected to provide useful data for 
the U.S. Environmental Protection Agency, the U.S. 
Army Corps of Engineers and the Three Rivers 
Watershed District. In addition students make an- 
alyses of soils in the watershed and pursue such 
ultural interests as making maple syrup. 
A film, "Come Learn with Me," 16 mm, 14 minutes, 
sound and coloir, produced by the USEPA in conjunc- 
tion with the Cleveland Institute for Environmental 
Education, shows how the project worlds and how 
similar programs may be started in schools/ The film 
is available free on loan from Modem Talking Pic- 
tures, inc., 160 East Grand Avenue, Chicago, 111. 
60611. 
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Elevations of Lake Erie, ISOO-present, drawn from data 
published by U.S. Lake Survey Center in Detroit. 



THE FIRESTONE TIRE AND RUBBER PLANT 
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Location: 1200 Firestone Parkway, west of South 
Main Street in Akron, Summit County. 

A trip through one of the Firestone tire making 
plants provides an opportunity to observe natural 
and synthetic materials combined by man and ma- 
chinery to produce a product essentiaPto the safe 
mobility of people. The production is a study in re- 
source management, air and water quality, energy 
uses, and recycling. 

Harvey S. Firestone, an Ohio farmer's son, founded 
the company in Akron in the year 1900 to sell solid 
rubber bugg}^ tires made by other firms. A highlight 
of the early years was the introduction of the solid 
rubber sidewire tire. In 1903 he started his own 
factory with 12 employees to make buggy tires. In 
the year 1910, Firestone bought 15 acres of land at 
the extreme southern edge of Akron. He moved the 
small factory to that location and gradually ex- 
panded the operation until now the facilities stretch 
along the Firestone Parkway a full mile. The com- 
plex includes a large administration building identi- 
fied by the Firestone clock, a plant for the 
construction of truck tires, one for passenger car 
tires, a gas-fed electric generating plant to supply 
energy, a synthetic rubber plant to provide materia] 
for the tire formula, a modern research laboratory, 
computer center, a recreation building and other 
facilities. 

The expansion of Firestone and the other Akron 
rubber companies coincides closely with the era of 
automobiles. Between 1900 and 1905 ai to registra- 
tions rose from 8000 to 77,000 in the United States, 
an indication of the astronomical numbers of cars 
to follow. Autos required safe, comfortable and eco- 
nomical tires and the rubber companies put ^heir 
staffs to work to meet this need. The transitions 
from narrow solid tires, to pneumatic tires with 
highly inflated inner tubes, to the steel radial tires 
of today, have taken place one step at a time. And 
research continues. 

One of Mr. Firestone's novel ideas was to start his 
own rubber plantation, which he did in Liberia in 
1926. To him goes credit for initiating the now 
popular one-stop service station, begun the same 
year. Rated as one of his proudest achievements 
was the start of his campaign to "Put the Farm on 
Rubber" v/ith the development of the first practical, 
low-pressure farm tractor tire, which appeared in 
1932. 

The demand for Firestone products increased, caus- 
ing the company to establish new plants in the 
United States and abroad and to diversify its prod- 
ucts. It now makes 7000 styles and types of tires 
in 14 U.S. cities and 29 foreign countries. 

In addition to tires, Firestone produces more than 
^^OOb diversified products in 43 U.S. plants and 



22 foreign countries. These diversified products in- 
clude metal products such as wheels, rims, contain- 
ers, plastic resins, film and sheeting; polyurethane 
foam; rayon, nylon, polyester and steel tire cord; 
coated fabric products such as Fabritanks, Fabri- 
dams and synthetic rubber. 

The company began research and experimental work 
on synthetic rubber in 1933. This proved to be of 
great value during World War II when the natural 
rubber supply 1 om the Far East was cut off by 
Japan. The government owned, Firestone-operated 
synthetic rubber plant in Akron was the first in the 
country to produce synthetic latex in April, 1942. 
After years of research, Firestone discovered a pro- 
cess to produce a new rubber with the same x-ray 
crystalline pattern and molecular structiijral features 
found in natural rubber. They called the new rubber 
Coral, regarding it as a potential replacement for 
natural rubber which would make the United States 
almost entirely free from its dependency on the 
natural rubber of the Far East. However, 25 percent 
natural rubber is still used in car tires; a higher 
percentage in truck tires. 

Conducted tours for school groups are usually con- 
fined to Plant One, which makes large tires for 
trucks, buses, trailers and tractors. In preparation 
for the experiences, students see a 26-minute film 
entitled "For Every Wheel that Rolls," the story of 
tire manufacture from test tube through design, 
d<)velopment, testing and production. 

Tire building is a complex process which begins with 
combining ingredients in a huge Banbury mixer. 
Natural and synthetic rubbers arrive in bales and 
are split into small pieces before they are mixed 
with chemicals. Various grades of rubber, blended 
to meet specific compound requirements^ and exact 
amounts of c^irbon black and pigments are enipti^ 
from a conveyor into the giant enclosed machine. 
This device operates like a dough mixer, forcing the 
material through a pair of irregular rolls meshed 
together with a tearing, mixing motion for a pre- 
scribed length of time. After this operation, the 
batch drops into a pelletizer where it is cut into 
small marble-like pellets of uniform size and shape 
to facilitate cooling, handling and processing; , V 

Sulphur and accelerators are added to the ^^^^ p^^^^ 
in a final mixing process. Credit for discovering the 
value of sulphur must be attributed to Chiarles 
Goodyear, backjn 1839. The all-but-useless giim or 
natural rubber turned into a leathery, tough, re- 
silient substance when he mixed it with sulphur and 
dropped it accidentally on his kitchen stoye. Good- 
year had discovered vulcanization— a necessary step 
toward rubber technology. 

Following the second mixing process the material 
drops into an automatic mill* where it is rolled into . 
a thick continuous sheet. A sample of each sheet is 
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,t§ken to the testing laboratory to be checked for 
strength and elasticity. If the compound is satis- 
factory, it is conveyed to a wanning mill where it 
is kneaded and heated to make it workable. It then 
moves by conveyor belt to the machines which turn 
out the tire components — treads, sidewalls, plies 
and beads. 

Firestone's textile plants prepare a cord fabric made 
of rayon, nylon, polyester fiber glass or steel. This 
finely woven cord material consists of the strongest 
possible strands woven with tiny cross threads to 
bind them together. In the next process, each fila- 
ment of the cord material is thoroughly coated and 
insulated v> ith a special compound, establishing a 
strong bond between the cord and the surrounding 
rubber. In perfecting this part of the process, tire 
manufacturers have greatly increased the service 
and safety of the product. The fabric then goes to 
a calender where rubber is pressed onto both sides 
and between the cords. 

The rolls of fabric are then cut on the bias, diago- 
nally across the cords, to specified widths and bias 
angles. These strips are called ^'plies'' and they are 
spliced into continuous strips ready for tire 
assembly. 

Strands of copper plated, high tensile steel wire, 
coated with rubber, are wound into circles or 
''beads" and sent with the plies to the final assem- . 
bly. The tread and sidewall units, made with special 
compounds, are fed into still other machines^ pro- 
cessed and coated with adhesive. These strips are 
cooled and aire cut to the exact size needed for a 
particular tire. 

All the parts are brought together for assembly, 
which involves the precision work of one man com- 
bined with semi autor.atic machinery and a col- 
lapsible drum. Beads are placed in rings at the sides 
of the drum and an air-sealing innerliner of a special 
rubber compound is applied to the drum. Two or 
more bias-cut plies and a layer of the strong rayon, 
fiber glass or wire cord belts which, encircle the tire 
body are wrapped around the drum under the tread. 
Small guideline lights above the tir^ assembler help 
him place the pieces at the precise spot. The assem- 
bler adds the tread and sidewall unit onto the tire 
and splices it securely to insure good adhesion. The 
tread splice is handstitched and the operator at- 
taches a sticker bearing his number. Automatic 
stitching follows with rotating wheels forcing all air 
from the plies. The drum then collapses, and the 
''green" tire is removed, checked and conveyed to 
storage for curing — all this iii a matter of a very 
few minutes. Hundn*.ds of machines and men work 
around the clock producing tires. This is still the 
Dreferred method, although complete mechanization 
1^ py^T: experimentation. 



Looking like black barrels without tops or bottoms, 
green tires are sprayed with lubricants. Each is 
placed in a mold which looks like a wafiSe iron where 
internal pressure forces a curing bladder into the 
tire, shaping it like a doughnut. Steam heat inside 
the mold softens the rubber, forcing it into the non- 
skid pattern of the mold. Heat within causes a 
chemical change, or vulcanization, which fuses the 
many parts into an integrated unit. At the end of 
the curing cycle, which may be twenty minutes to 
more than an hour, depending on the size of the tire, 
the mold opens, the bladder collapses and the tire 
is automatically removed to go to final inspection. 

Water is used extensively in the manufacture of 
rubber tires, l|rimarily for cooling purposes and to 
create steam fpr curing tires. Water is obtained from 
the company's own wells which provide a steady 
supply from a rich aquifer in the area. In the winter 
when the water is cold, the supply is drawn from 
Summit Lake. Sanitary and drinking water are ob- 
tained from the city/ which has severial reservoirs. 
Four million gallons a month are used in one plant. 

In the tire making plants, except for raising its 
temperature, water is used without contamination. 
In the manufacture of synthetic rubber, the indi* 
vidual waste water discharges are treated in an ad* 
vanced air flotation darifier system to remove 
contaminants before discharge into the city of Akron 
sanitary system: This air flotation clarifier system, 
which more than meets the city code^was installed 
in 1970. 

The company has its own generating plant which 
meets most of its electrical requirements, although 
some is purchased from Ohio Edison. With fossil 
fuel limitations approaching, energy may become a 
problem. 

Firestone researchers have been gaining recognition 
for their efforts to recycle old tires, (The Environ- 
mental Monthly 4/71). Work is being conducted on 
a process called "destructive distillation'' or pyroly- 
sis, where old tires are heated at high temperatures 
and transformed into varibus and separated chem- 
ical components. Fifty chemicals have been identi- 
fied, mostly heavy and light oils, carbon black, steel 
and gaseous fuel 

Firestone is recognized for its handling of the carbon 
black used in tire making. The fine material is con- 
fined in containers and pipes so effectively that prac- 
tically no air contamination is possible. 

Tours are restricted to sixth grade students and 
above. Prior arrangements must be made. C!on tact: 
Department of Public Relations, The Firestone Tire 
and Rubber Company, 1200 Firestone Parkway 
Akron, Ohio 44317, Phone (216) 379-7000. 
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THE GOODTIME II CRUISE OF CLEVELAND HARBOR AND THE 
CUYAHOGA RIVER 



Location: East 9th Street Pier, Cleveland. 

There is a unique excitement in going to a major 
international harbor which transports goods to 
many parts of the world. The Cleveland Harbor and 
Cuyahoga River cruise vividly demonstrates how 
man in his desire for material goods has laised his 
standard of living, yet unquestionably affected the 
quality of his environment. The cruise gives an op- 
portunity to experience differences in air and water 
quality, to witness resource management and to con- 
sider alternatives in land use planning. 

One of the early experiences on the boat is to see 
the place where Moses Cleaveland and his small 
party of surveyors landed at the mouth of the Cuya- 
hoga in 1796 and decided to establish a pioneer vil- 
lage. His three log cabin settlement struggled to 
survive on a mixed economy of flour, salt, pork and 
whiskey. It was not until the opening of the Ohio 
Erie Canal System and the discovery of iron ore in 
Michigan that Cleveland experienced rapid growth. 

Throughout the mid-1800*s the harbor bustled with 
steamers carrying passengers and goods^ much of 
which was iron ore from Michigan and coal from 
Appalachia. The early 1900's found the steel indus- 
try thriving vigorously with more diverse products 
introduced in rapid order. Fishing, oil refining, 
cement mixing and wine making accompanied the 
growth of the steel industry. Primary metal manu- 
facture, transportation equipment, machinery, fab- 
ricated metals, paper and its products, ordnance 
and scientific instruments gradually became the in- 
dustrial giants of the city. Railroads and canals were 
essential developmer ts, but the harbor and the river 
have been the scene of industrial dominance. 

As one approaches the harbor to board the Goodtime 
II for the trip up the Cuyahoga River, seagulls and 
terns gracefully fly above the expanse of Lake Erie 
as its waves crash against the breakwall beyond the 
busy harbor. From the pier the lakefront stadium 
comes into view. Far out on the horizon huge ships 
freighted with goods from the other side of the world 
pass by. 

As tU9. Goodtime carries its passengers from the 
windy harbor into the Cuyahoga River valley they 
feel an immediate change in temperature as the 
shale banks rise on either side to quell the winds 
to a gentle breeze. The air is tinged with the fumes 
from a steel mill and oil refineries. The water below 
is murky and obviously devoid of life. The scene 
establishes an acute awareness of how history, eco- 
nomics and people have generated an exciting^ yet 
O y ways, a deteriorated environment. 
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The diesel ship Goodtime is a triple decker delight 
for any child, parent or teacher. The huge boat, 
which often carries as many as 200 children repre- 
senting several school districts, is neatly painted 
bright blue and white. Its bass horn toots as it backs 
slowly into the Cleveland harbor. A taped narration 
directs attention to the tremendous variety of in- 
dustries densely packed along the edge of the river. 
The greatest emphasis is upon the mcdcing of steel, 
the raw materials required, and the process by which 
it finally emerges from the hot furnaces of the Re- 
public Steel plant. The backyard of ship building, 
the Sherwin Williams paint factory, the Sinclair Oil 
refinery and niaiiy other major industrial sites are 
quite visible and arresting. This great industrial 
complex gives a convincing reason for the rapid 
growth of Cleveland through the years from Moses 
Cleaveland's simple pioneering village to one of the 
largest industrial and cultara! centers in the Mid- 
west. 

The ship passes in front of the^'flats" area where 
passengers view the old warehouse district, which 
has been restored recently to make a night club 
section despite the old B & O trains which still 
rumble through daily. 

The great prosperity generated by industry in the 
Cleveland area has made its mark on the environ- 
ment. The plants and the population concentration 
have contributed tremendous quantities of liquid 
wastes to the river waters. Tons of pollutants from 
smoke stacks have emitted stench, gases and par- 
ticulates into the atmosphere. The Ihke suffered the 
same fate. It has been only in recent years that citi- 
zen protest, federal, state and local action have re- 
sulted in changes which are beginning to show on 
the cruise of the river and lake. 

The Goodtime II plies its way up the river for three 
miles, each mile revealing a variety of industrial 
complexes, many different types of bridges and more 
of the contaminated river water. Regardless of the 
environmental defects, the trip is fun and informa- 
tive, giving unforgettable impressions of a wide 
variety of environmental stimuli. 

Groups of any size are handled but the tour is best 
adapted to elementary level classes. Tours daily, 
April 20 to September 30. Reservations should be 
made two months in advance. Fee is $1.00 per child, 
teacher free. Contact: Goodtime II Cruise Line, 150 
East 209th Street, Cleveland, Ohio 44128.^ 

A reinforcing experience to follow this trip is a tour 
of the Republic Steel Plant. Arrangements may be 
made with the Public Relations Representative, 
P.O. Box 6778, Cleveland 44101, phone (216) 
574-7686. 
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HALE FARM AND WESTERN RESERVE VILLAGE 



Location: 2686 Oak Hill Road, Bath Township, 
Summit County. From north and south, follow signs 
from 1-77, Richland-Peninsula exit; from east, exit 
1-271 at SR 303 and follow signs. 

The Jonathan Hale Farm and the restored Western 
Reserve Village are the results of the efforts of the 
Western Reserve Historical Society of Cleveland to 
preserve the rich heritage endowed by the early 
settlers in the Reserve. It is an example of wise land 
use planning and reclamation. 

The site lies in the glaciated Allegheny Plateau, 
V underlain with Mississippian age sandstones and 
shales. The stream, a tributary of the Cuyahoga 
River, and weathering processes have effectively 
eroded through the glacial till and the bedrock to 
form fairly nigged topography. The surround^^^ 
area has many wooded hillsides and deep ^^^^^^ 
with attractive homes and farmsteads dotting the 
terrain. The original vegetation was a mixed hard- 
, wood forest, and ttie present wooded areas^ with a 
large number of virgin trees and new plantings re- 
flect both succ^on and the original vegetation^ 
property shows plantation plantings of 
conifers ; majestic white pines, tamarack and spruces, 
perhajpe planted soon after s^ 
to the homestead area. 

The story of Jonathan Hale^ a tall, sturdy farmer 
from Glastonbury, Connecticut, who purchased 500 
acres of Western Reserve land to begin a new life, 
is typical of many settlers in the area. Traveling in 
a covered wagon containing basic equipment, \he 
arrived alone in 1810, only to find his land occupied 
by a squatter, a situation not too unusual in the 
: early days of Ohio. The intruder, altfiough illegally 
- established^ of land and 

had built a log cA^ a fair man, know- 

Sing that his family soon would arrive; gave his horses 
and wagon in exchange for the work already accom- 
plishcid. The log cabin was to be the Hale home for 
W the next 16 yeM^^ 

^ fa 1826 Jonathan began his red brick house; making 
his bwri bricki quarrying the stone and cutting the 
large oaks for the heavy beams, T^ stnictiire y^^ 
V one large room at the outset where all the family 
functions were performed. Gradually, a large dining 
! room, parlor, and bedrodms were added above in 
^ two i3tori:^s. All the rbom^ dec- 
V orated in mariner reflecting the gradual affluence 
/and s^^ 

An early b^ the property now houses the criaf t 
shdps^spinning, weaving ^ can- 
I ; die ! mak ing room is on the lower floor of th e brick 
■ : house. Tfie~6lacpmith shop~is the scene oTh^ 
the need arises, 

feS j More thaii a century after Jonathan Hale's death, 
ll®His great igranddai^^ 

O Aed the Hale farm to the Western Reserve 

liERsIC.:.- ' ; ' 



Historical Society to preserve the property and to 
perpetuate the cultural heritage typical of the settle- 
ment days. In keeping with her will, the property 
was opened to the public in 1958. 

Across the road from the Hale House is the restored 
Western Reserve village. The buildings are all 
original buildings which have been moved from 
various places in the Western Reserve, where they 
were in oianger of being destroyed, TTie "Saltbox 
House," a name given to the characteristic 
England home with ai lean-to at the back, resciinbling 
the hinged lid (>f ah old wooden salt|bK)x^^^^ 
in 1830 and mcived fat)m nea^ 
It is aiithenitically and charmingly furnished as its 
owners of that period may have done. 

Down the street is the Gr^k Revival house, built in 
Bath about 1845, and a neat honi^^^^ built in Stow 
about 1850, Beside the stream in the shade of a^^ 
hillside is the Log Schbblhouse, built near ^ 
town about 1816, Grip was 
iconyerted first into a Ca(thbl^ 
pw^OT 

occupants abandoniBd the b 
nuwe^ to Ba becp^ 

ings are reminiscent of the rigors oif early school Kfe; 

The iBehjamin Wade Law Office, built about 1825 
in Jeffereoh, appears to be just as the cot^ 
left it, books, firiBi^^ 

House, bu wt in Streetsborb in 1852, is being restbred. 
A grist iniU, h<M>BS^ 

usually erected early in the a irammunity^ 

One built at Newton FaUs around lo completes 
the present reconstructed village. 

In addition H glided 

and the Westeni Reserve Village;^^ 

opportunity to see cattle^ horses, J pigs^ gwse aai^ 

sheep in the pastures, fields p 

wheat and puihpkins; arid a 

in the cbsturiie of the period^ d^ 

wool, weavirig; wo^ 

Other craft specialties are shown on fe^^ 

Special airiamgements im it possible for small 
groups, college level and below, to live in the Hale 
House for a short peri^ H*^®^ 
lived almost a centi^y and a half ;a^ 

^Facilities include parking^ rM^ 
isnack bar, gift shojpL Hal^ 
through December 31; Tuesday through Saturday, 

Mondays). Regular fee is $1.50 fbr a dul ts; 75 cen ts 
for children; V For school groups r-- 50 centsfeach. 
ReserviEitibns must be rii^ 
Manager, Hale Farm aiid Village; 
44264; Phone: A^ 
::-\(216)^M-4573:';^'-^ ^r/^ 
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Location: 10 miles east of downtown Cleveland, tum 
left on Doan Street just beyond the Rapid Transit 
Station, take Doan to Hayden, East Cleveland, in 
Cuyahoga County. 

Tlie Hayden Avenue Development Program is a 
pearl amidst the perceptions of blight and negativ- 
ism too often found in large cities. The project 
combines the hopes and desires of people in a small 
community with professional planning skills to con- 
front problems of deterioration in their environ- 
ment. They have been faced with poor housing 
and a lack of creative cultural and recreational op- 
portunities. Positive actions directed to improve 
their neighborhood in a comprdiensive way are com- 
ing to fruition. A tour for observation and a study 
of the procedures followed in attaining the goals 
can provide students with a direct experience in 
community planning and reclamation. 

Since the turn of the twentieth century, East Cleve- 
land has been a stable, attractive, residential suburb. 
In recent years, however, two major changes have 
greatly affected the community. The first came from 
the natural process of aging; signs of deterioration 
of buildings were evident in the late 40's and 50's. 
The second change was more dramatic. During the 
1960's East Cleveland experienced a rapid shift in 
its racial make-up. As housing became available, 
black families moved into a previously all-white 
neighborhood. The process was quickly accelerated 
by panic, capitalized upon by block-busting tactics. 
Block after block underwent rapid change during 
this period. 

By 1967, Eas. Cleveland faced some serious prob- 
lems. There was an air of deep concern in people 
aware of the changing situation, and in some quar- 
ters there was despair about the community's future. 
Absentee ownership was increasing. Many citizens 
were moving out. The steady in-migration of new 
residents was bringing new problems for the city 
government, schools, and neighborhood organiza- 
tions. Real estate agents seemed to write off the 
city. Banks and other lenders refused to finance in- 
vestments. Sources of local revenue were drying up 
and a proposed freeway threatened to demolish 
homes, displace hundreds of residents, and further 
erode the tax base. These conditions stimulated the 
city to begin planning for renewal in 1968* Applica- 
tion was made to the Federal Housing and Urban 
Development Agency for a grant under the Neigh- 
borhood Development Program (NDP). In 1969, 
East Cleveland became Ohio's first renewal program 
to be funded with NDP monies. Immediately, a rep- 
"r^OTtativebcrfy^of'citizensgathered-to-help-mak^ 
the important decisions for the future of the com- 
munity. Their ?^i*st priority was a 48-square-block 
area of the Hayden Avenue neighborhood. 

O .[Bcult to imagine the Cleveland of settlement 
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days as one walks down the mile-long section of 
Hayden Avenue. The city was built on the old 
glacial lake bed of a formier level of Lake Erie. It 
was covered with a dense forest which disappeared 
gradually as the streets were developed. Large syca* 
mores forming a graceful arch above several adjoin* 
ing streets are the only remnants to protect 
residents from the heat of a long summer day. 

Hayden Avenue is a major commercial strip in East 
Cleveland. The racial changes and aging took their 
toll on this street, for it has been unable to keep 
many old businesses and is at a loss to attract new 
ones. Many of the houses and shops along the thor- 
oughfare threaten to blight the remainder of the 
project area. In the residential section, two-family 
clapboard homes dominate. Each home is a bit 
unique to its neighbor. Colors range from white to 
bright red, and designs vary from peaked-roofed, 
two-story homes built 70 years ago to the more 
modem one-level ranch style. Yet there are strik- 
ing similarities in that most homes have very narrow 
side drives and small, but nianicured kwns. 

A most casual look at the community reveals many 
examples of planned change aimed at meeting hu- 
man needs, llie new moderate income housing units 
on Doar. Street provide economical and attractive 
homes with obvious consideration given to residents 
and their need for green space. Exciting creative 
play structures, built. of stacked railroad ties on the 
school playground, stimulate children to free their 
imaginations during playtime. Deteriorated and 
dangerous buildings were razed and replaced with 
a mini-park where tricycles can safely race and 
mothers can relax from their daily chores. Vacant 
spaces now await new homes and shops. 

The project is still young, so the total change has 
yet to emerge. What is . most unique about these 
changes is that each is part of a comprehensive plan 
to bring into balance the economic as well as the 
social, recreational, and educational fibers of the 
.community fabric. The plans result not from the 
mind of one or two planners but rather from several 
years of involving citizens in defining their com- 
munity's direction. This basic process of participa- 
tion has given residents a new sense of identity with 
and responsibility for their community, apparent in 
the care they give to their homes. This milieu is 
critical for keeping the community stable. The 
essential fact for youth to observe is that change 
can happen. 

Groups of 30 to 60 students in junior high grades 
and-up are-welcome.Jhree to four wee ks advanced 
notice is requested. 

Contact: Director, Hayden Avenue Neighborhood 
Development Pi ogram, 14340 Euclid Avenue, Room 
210, Cleveland, Ohio 44112, Phone: (216) 681-5020. 
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Location: Independence, east of SR 21 at 7733 
Stone Road, adjacent to the Cuyahoga River valley, 
Cuyahoga County. 

This relatively small acreage (49.2 acres) with its 
outdoor classroom facilities and habitat develop- 
ment, its preserved natural area, and its proximity 
to the Cuyahoga River enveloped in an industrii^!! 
area, is an excellent example of land use plannii^ 
and resource managei^ient. It provides, also, an op- 
portunity to study the water quality of the river 
and a tributary on the property. 

The geological forces which have shaped the land- 
scape in all parts of the planet-hive been at work 
in the Cuyahoga. The area lies on the southern ex- 
tension of the Canadian shield, one of the largest 
continental buttresses on earth composed largely of 
igneous and metamorphic rock and dating back four 
and one-half billion years. Great inland seas encir- 
cled the shield; rivers flowing from it brought exten- 
sive sediments into the waters. The seas encroached . 
and receded at intervals through geologic time, and 
the land rose and was exposed to precipitation, 
freezing and thawing, the processes of weathering 
(breaking down tL^ rocks), and erosion by the 
streams, large and small, that carried the water and 
its sediments into another sea. In the Paleozoic Era 
of geologic time, the Devonian and Mississippian 
periods, 400 to 200 million years ago, the sedimen- 
tary shales and sandstones, in evidence in the 
ravines, were sediments in the sea which were com- 
pacted, uplifted and eroded. Only one million years 
ago the glaciers came, scraped their way across the 
area, leaving a mass of sand, gravel, boulders, clay, 
and rock flour called glacial drift on the surface 
of the land. Vast quantities of meltwater flowed 
from the mile-high ice mountain as it wasted back* 
The present Cuyahoga River valley was shaped dur- 
ing thib period. The tilt of the land toward the Lake 
Erie basin and the easily eroded shale layers deter- 
mined the direction of flow and the present contour. 

Enormous animals— mastadons, bison, giant beaver, 
elk and woodland caribou— roamed the valley when 
the ice melted back. There is archaeological evidence 
of the appearance of prehistoric man during this 
era. Indians followed; the Iroquois nation extended 
into the area. After the French and English, who 
were the first white men to explore the valley, had 
been eliminated by war, and the Indians were pushed 
aside by the Treaty of Greenville in 1795^ the early 
New England settlers bought land in the Western 
Reserve £nd the iarea began to develop. 

The land was n't particularl y hos pitable. The r iver 
periodically spilled over its banks, leaving marsh 
and swamp areas that bred millions of mosquitoes. 
Roads were muddy, settlements were far apart, and 
the land difficult to farm. It wasn't until the Ohio- 
Q ' 1 Canal opened the area for commerce and indus- 



try that the present era of prosperity and pop|ulation 
began. ? 

The land now used for the Independence Scfiool 
Outdoor Education program was farmland. Either 
by design or circumstance a virgin stand of forest 
was left untouched. The good German farmers cared 
for it until in the middle I950's when it became a 
Nike site in the Cleveland Defense Area. Eventu- 
ally, like other Nike sites, this one was abandoned 
and reverted to the General Service Administration. 
The school board was notified that the site would 
become surplus government property. Then began 
a period of hope and frustration on the part of those 
who envisioned the site as a potential outdoor edu- 
cation laboratory. The property was made available 
in 1967, a Title III grant was received for develop- 
ing a land laboratory program, and the present de- 
velopment began. 

There are four natural divisions within the site, 
each showing vegetational and topographic differ- 
ences: 

1. The Upper Slope, upon which the facilities and 
major part of the center lie. Evidence suggests that 
this area was one beech-maple forest with a higher 
percentage of oaks represented along the area des- 
ignated as ridge. 

2. Ravines, much of which lie outside the land 
laboratory, described as having a maple-oak vegeta- 
tion. Numerous large trees of tulip, white ash, shag- 
bark hickory, cucumber tree, basswood, buckeye, 
American elm, and wild black cherry are present. An 
understory level supports irohwood, hop hornbeam, 
spicebush, witch hazel, maple leaf viburnum, sour 
gum and sassafras. Due to. the rugged topography, 
the vegetation of the ravine area is comparatively 
the least altered of the four divisions. . 

3. Flood plains embrace the area along the east; 
bank of the river and a jutting loop caused by an 
oxbow in the river. The vegetation is largely a 
cottonwood-maple community, the maples being sil- 
ver and boxelder. Black willow is present through- 
out. More species are common in the north-north- 
west section than in the south-of-the-river loop areiA. 
These include sycamore, Ohio> buckeye, black ash, 
red elm, white ash, black walnut, buttemut, wild 
black cherry and red mulberry. , ^ 

4. West Bank designates a steep northeast facing 
slope west of the river. The slope is 30 percent, but 
despite topography, soil is deep^ enotigh to support 
a mature forest, llie present vegetation is an ba^^^ 
maple forest with many species of the north flood 
plains part of the association. The original fore^^ 

~cover'wa"s"prdbably~si 

cies composition. Sugar maple and American beech 
may have played a more dominant role. 

A walk along the guided trails shows a meadow sucr 
cession, woodland with abundant wildflowers in sea- 
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son, and leads to the Cuyahoga overlook. Here is a 
spectacular view of the forested areas as well as the 
Cuyahoga River, a stretch of the old Ohio-Erie 
Canal beside a modem four-lane highway, power 
lines and ah industrialized valley. A narrow trail 
leading from the overlook gives an opportunity to 
see northern relict plants— huckleberry and trailing 
arbutus. 

Over 80 species of birds have been recorded and a 
variety of mammals seen. Two ponds were imposed 
on the upper slope to furnish easily accessible pond- 
life habitats. Frogs and turtles abound; birds seek ■ 
the water, and a multitude of micro-organisms can 
be studied. 

In 1972 the teachers and high school students formed 
an Independence branch of the Cuyahoga Water- 
shed project sponsored by the Cleveland-based In- 
stitute for Environmental Studies. (See Background 
Information.) Workers are divided into crews which 
make water quality tests in relation to weather con- 
ditions. Dams on the small streams were constructed 
to get accurate data on normal flows and in heavy 
rains. Teams have done weekly monitoring and re- 
seiBirched discharges into the streams. 

Total school and community involvement in the • 



project from the outset has been one of the gratify- 
ing developments. School board and administration 
support has been constant and effective. Federal 
support in giving a portion of the land and the Title 
III grant were essential. Teachers, students, com- 
' munity clubs, local government, parents and friends 
combined their efforts to make the project a success. 
Other schools have studied the methods and eval- 
uated the results in order to establish their own lab- 
oratories. The recent coalition with the Institute is 
pix>viding impetus for more research, for input of 
student research to a large information pool, and for 
strengthened bonds with other schools in the pro- 
■■gram.. , ,:■^^^'V:^;V-^-■■''v'^ 
The school continues to invite teachers and classes 
to visit and study the site with its ^ieat variety of 
habitats and to examine its environmental research 
;'efforts.' :'-■>/.;'.;;:■./: s;;;\':;,,;V:":^' ^v■^'^' 

A classroom oii loratiori, a small museum, a shelter, 

indoor sanitary fadlities, v[^ 

available for as many as 40 persoMi Visite^ 

ferred during school hours jhoiil ariangem 

be niade for sumi^ 

Ihdepehdehce Schools^ 0 ^Center, 
6111 AnShwbod Rbiftd^ I 
Phone: (216) ^24-4124.- v _ } . ; v - ; 



LAKE ERIE JUNIOR NATURE AND SCIENCE CENTER 



Location: Huntington Park Reservation of theGleve- 
land Metropolitan Park District, 28728 Wolf Road, 
Bay Village (Cleveland), off US 2 near the 
Cuyahoga-Lorain County line. 

This center, because of its location on a polluted 
lake and stream and proximity to two highly urban- 
ized and industrialized areas, is outstandingly valu- 
able as a study area. It is also nationally recognized 
for an environmentally related education program 
in a reservation where natural habitats have been 
preserved. Land use planning involving preservation, 
resource management, air and water quality^ and 
population studies may be pursued. 

Prior to the procurement of the Huntington Park 
Reservation by the Cleveland Metropolitan Park 
District, this portion of the '^Emerald Necklace,'' 
the name applied to the ten major reservations and 
parkways encircling greater Cleveland, was the sum- 
mer estate of millionaire John Huntington. To him 
goe&? a tribute for not only setting aside many acres 
of woodland along the shore of Lake Erie but for his 
development of an arboretum. He planted many ex- 
otic trees and ornamental shrubs which now con- 
tribute to the feeling of mature beauty and enduring 
quality of the pliace. 

The idea for the Lake Erie Junior Nature and Sci- 
ence Center was conceived by a far-sighted woman 
who worked out her own training program to bring 
the idea to fruition. In the early 1930's, Elberta 
Fleming, assisted by Anna Billings Gaiup of Brook- 
lyn, N.Y., founder of the first children's museum, 
outlined a course of study and action. Ms. Fleming 
took courses at Wooster College and OSU's Stone 
Laboratory on Lake Erie in preparation for the open- 
ing of a children's museum in Bay Village. The pro- 
gram grew and gained support; its trustees and Ms. 
Fleming arranged to build a new structure on land 
belonging to the Cleveland Metropolitan Park Dis- 
trict. The facilities aiid program have expanded to 
the point of a half million dollar investment and 
a broad-based program with 12 full or part-time 
teachers. 

The study area> situated on the shore uf Lake Erie, 
is underlain with the Chagrin and Cleveland shale 
formations, bedrock of Devonian age. The rock lay- 
ers are covered over with lake clays representing an 
early stage of Lake Erie. This area is drained by Por- 
ter Creek which has dissected thtv land surface to 
form deep ravines favoring glacial relict vegetation 
such as hemlock and associated specie. Remnants of 
the original mixed oak forest remain with a wide 
variety of wild flowers growing on the forest floor. 
----Flood-plains,™swampy^areasrand-6peh~fields~in~suc=^ 
cession provide various plant communities for study 
purposes. 

Woodland/ field and waterfowl species of birds may 
y bserved. During migration large concentrations 
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of water birds stop on the lake. Raccoon, opossum, 
deer^ skunks and muskrat remain in their favored 
habitats regardless of the nearness to highly popu- 
lated, urban areas. Fox tracks, too, are observed. 

The children's museum in the main building has a 
variety of animals which students may touch. Also 
there are outdoor cages, and a white^tailed deer run. 

A comprehensive program of physical science and 
nature activities centers around the living museum^ 
i\ planetarium, weather station, classrooms and the 
105 acres of land encompassing lake shore, wood- 
land, open fields, flood plains and streams. A series 
of units is planned each school year designed to sup- 
plement and fortify the curriculum for kindergarten 
classes through sixth grade. New programs are being 
planned for seventh grade and above. Physical sci- 
ence units include geology, the physical and chem- 
ical properties of atonis and molecular forces and 
motion, simple machines, and electricity. Sixth grade 
units treat sound/ light, aerodynamics, astronomy 
and meteorology. Nature walks and field trips give 
young children an introduction to nature with units 
on baby animals both domestic and wild, survival 
of wildlife, trees and shrubs of the Huntington Ar- 
boretum, bird life and migration, flowering plants, 
pond life, and reptiles and amphibians. 

As classes of all ages explore with trained teachers 
the natural environment, they encounter on every 
hand man's impact upon their world. They see that 
the only swimming beach on Lake Erie available for 
miles is monitored frequently and sometimes closed 
due to the pollution levels. Creeks feeding into the 
lake are objects of research. Older students might 
be challenged to test the water in Porter Creek to 
determine its content and determine m^ 
analysis. Waste-water treatment plants in the area 
are inadequate for secondary tireiaitment and stoim^ 
sewei^ flood the systems on occasion. Nearby indus- 
trial power and chemical plants add sulphur bxides^^^ 
and fly ash to the atmosphere. Higrh school students 
are monitoring the air pollution. 

The availability of the center with its suj^erior pro- 
grams g}ve8 schools in the area a tremendous ad- 
vantage in developing a generation of studerite who - 
appreciate the fascinating world of nature and yet 
are aware of the environmental problems which en- 
■ danger' it., ';" : •v-;::;; 

Parking, sanitary facilities, nature trails, ar^^^ 
tables are available. AU nature hikes or fiel 
limited to one school class. These trips are ohe-and- 
.a^halLto twahours in duration.-Chaigefoi^each-pro-^ 
gram is $30 per class of 30 students or lc«s;^| per 1 
student over class of 30. Contact: Registrar^^^T^ 
Lake Erie J unior Nature and Science Center, 28728 
Wolf Road, Bay Village, Ohio 44140, Phone: (216) 
,871-2900:.,:-'.V 
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THE MARSH RUN WATERSHED 



Location: South of US 224 in southwest corner of 
Huron County around Celeryville. 

This site provides a study in water management and : 
land use planning for 3000 acres of drained swamp- 
land made into Ohio's ''Salad Bowl" by Dutch 
formers. 

TiHe large acreage considered in this study was a 
former glacial lake bed called Lake Willard. When 
the ice sheet wasted back^ a north flowing stream 
was impounded between the accumulation of glacial 
material on the souths recognized by glaciologists as 
the Fort Wayne recessional moraine, isind the ice 
front. The lake was maintained by a moraine formed 
on the north which marked a long halt of the ice. 
Through the ten thousand years since the ice sheet 
retreated, the lake was gradually filled, first with 
clay, which was held in suspension in the glacial 
waters, then peat, the accumulation of vast quanti- 
ties of grass and emergent vegetation, which grew 
each year along the edges and finally across the lake 
bed. Water stood in the freshwater marsh during the 
summer to a depth qf one to ttiree feet even at the 
time the first Dutch farmers arrived to till the fields. 
The underlying rock strata is Ohio shale, a type of 
rock through which little water can penetrate. The 
area has one stream called Marsh Run which drains 
into the West Branch of the Huron River. The soil 
is a deep muck mixture with as much as 70 per cent 
organic matter, as compared to about three percent 
for the average residential lawn. It oxidizes rapidly, 
and when dry blows away readily, creating serious 
dust storms. Land owners expect to lose about a half 
inch every year. It also catches fire readily and the 
area has known severe and long periods of burning. 

The flat Celeryville area was undeveloped until 1874 
r: when some optimistic promotors attempted to drain 
the land. Little was achieved until the 1890's when 
a group o| Dutch immigrants, who had first settled 
in Michigan, became interested in the rich soil re- 
portedly available in Ohio. Several families bought 
small acreages of the muckland, the soggy land bur- 
ied in some places beneath three feet of water. With 
typical Dutch determination, the newcomers com- 
batted cold winters and hot summers/ floods and 
droughts. They drained the swamps, built hot beds 
and greenhouses, and they planted their celery. The 
twenty-one families there finally enjoyed some good 
years, although capricious weather still made crops 
uncertain. 

Flood control in rainy seasons and water supply in 
dry ones were finally guaranteed the farmers through 
their-own-planninp_eff or ts an d the NorthwiBS t Oh io 
Water Development Plan. In 1953 the CeleryvUle 
Conservancy District was formed, as provided by 
Public Law 566, and implemented by the U. S. De- 
oartment of Agriculture and the Soil Conservation 
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Thirteen years later, a system of ^vaterways and 
da.niis, with a huge 75-acre upground reservoir, was 
established. Marsh Run and its little tributaries > 
were stripped of their vegetation, deepened^ straight- 
ened and widened to manage the water resource. 
Four rubber dams were installed in the main chan- 
nels to hold back water for irrigation. Deflated, these 
balloon-like dams, made of heavy nylon fabric coated 
with weather-resistant synthetic rubber, permit 
flood waters; to pass quickly through the system. 

Small dams with removable boards help control the 
tributary channels. Water is pumped through tile 
lines directly to the fields as needed. A device known 
as a stopwell is a part of each tile drainage system. 
By means of this box the level of the water table is 
regulated. Water can be drained out of the field to 
make it dry enough to till while the lower strata are 
kept wet to slow down oxidation. As dry spells occur, 
water can be added to the field by pumping from the 
irrigation canal into the stopwells, which distribute 
the water through the tile lines. 

The huge upground reservoir was built for water 
storage. It is not a dam holding back the water in a 
stream although it is connected to Marsh Run. Wa- 
ter is pumped into it from the upper reaches of the 
stream, especially in times of excels/ and it feeds the 
stream with ai steady supply for irrigation purposes. 

Prior to the completion of this watershed project the 
vegetable crop amounted to about one million dol- 
lars. Today the value of vegetables produced exc^s 
four million dollars. The crops produced are still 
celery, acre upon acre, plus ~ mountains of onions, 
beets,, spinach, escarole, carrots, radishes, lettuce, 
tomatoes, cabbage; and on one farm^ the traditional 
corn, soybeans and grain. The peak export month is 
August, when 30 or more Ixuckloads of potential 
salad materials leave Celeryville daily, headed for 
markets in Chicago, St. Louis, Little Rock, Arkan- 
sas, or Boston. Celery is stari^ from seed in green- 
houses and is transplanted later in the field. It 
matures in about 70 to 80 days/ Radish seed is 
drilled directly into the field and the crop is ready 
for harvesting within 24 days if the weather is warm. 

The twenty-ones original Dutch families have con- 
solidated into four or five major enterprises. These 
are operated by relatives of the early families, sons 
and brothers and cousins working together. In 1966, 
the 250 residents of Celerjrville were all related ex- 
cept the pastor and the school principal. : 

ModCTfiTnachineiT^ 

packages much of the produce. In spite of this, grow- 
ers find they still need nearly as many seasonal 
workers as before because of increased production. 
Most of the laborers are Mexican* Americans who 
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winter in Texas. Many of the same people come 
back year after year, bringing their families to live 
in houses provided by the growers. A few stay the 
year around. 

The total cost for the construction of the reservoir, 
the two 60-hor8epower pumps to fill it, the drainage 
structures and automatically controlled collapsible 
dams for flood control, and the widening and deep- 
ening of all channels and ditches was $1,350,000. 
The federal government is paying $800,000 for the 
drainage improvements. The other $550,000 is as- 
sessed to the land owners on the Conservancy Dis- 
trict watershed. The costs will be determined on the 
basis of one-tenth of the estimated benefits, consid- 
ering the life of the land. Benefits for irrigation are 
estimated to average $2400 per acre for the life of 
the land. Benefits for drainage and flood control are 
difficult to estimate, but it is conceivable that this 
will equal or exceed the irrigation benefits. Ta de- 
mand for fresh vegetables continues to grow, which 
would seem to guarantee the need for a constant 
supply. The Celeryville farmers, with the help of the 
Soil Conservation Service, maintain a high quality 
product and keep the cost to the consumer as low 
as possible. Modem refrigeration, improved seed va- 
rieties, better disease control and automation, to- 
gether, with the highly productive soil and irrigation, 
promise a continuous supply. 

Located near the village of Celeryville on 15 acres 
of muck land, a branch of the Ohio Agricultural 
Research and Development Center e^cperiments 
with varieties of vegetables to determine the best 
seed and method of production suited ta^this par- 



ticular soil and climate. It tests disease resistant 
features, effects of various herbicides and other rele- 
vant factors. The substation, managed by a cousin 
of the Dutchman who regulates the drainage system, 
provides answers to many puzzling questions about 
the vegetables and the muckland on which they 
grow. 

The Marsh Run Watershed in appearance provides 
no scenic, aesthetic features unless one appreciates 
broad, black fields yielding lush green vegetables 
and neat Dutch farmsteads. The straight channels 
are devoid of vegetation and trees are found infre- 
quently. The water in the ditches is muddy and has 
little aquatic life. The effects of the periodic, fast 
flowing, flood water upon tiie parent stream are not 
calculated. But the people who live in Celeryville 
are contented and prosperous and consider their lives 
greatly enhanced by the water managmient devel- 
opments. Hie amount of soil which normally oxi- 
dizes and erodes away has been minimized by the 
system; fires which formerly caused extensive losses 
no longer occur or are extinguished quickly because 
of the availability of water. The quality of the soil 
will gradually diminish. But on this flat, featureless 
glacial lake plain, man seems to have recognized his 
natural environmental limitations and found a way 
to cope with them. 

For visits, contact: Jordan Holthou&3, R.F.D., Will- 
ard, Ohio 44890, Charles Hanline, Stambaugh Farm, 
Plymouth, Ohio 44865, or Muck Branch, Ohio Agri- 
cultural Research and Development Center, Plym- 
outh, Ohio 44865. ■ \ 
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METALS PARK 



Location: Off SR 87 east from 1-271 at Russell, in 
Geauga County. 

The world headquarters of the American Society for 
Metals is an exciting visual encounter combined 
with an impressive educational experience. A huge 
geodesic dome^ the arc of a great circle, constructed 
from aluminum tubing and almost obscured from 
the highway by the gentle down-contour of a grassy 
hill, strikes the eye as an unreal figure from outer 
space. In addition to the dome there are a garden of 
metals, a jet fountain, ve^ry modem buildings pro- 
viding a unique headquarters and educational fa- 
cility, and 500 acres of choice beech maple forest 
surrounding the complex. These provide an oppor* 
tunity to study r esource management and land use 
planning. Fortunately, the park includes protection 
and preservation of an outstanding natural area. 

The area lies in the glaciated plateau region which 
marks the beginning of the Allegheny foothills. It is 
underlain by Mississippian sandstones and shales 
dissected by a branch of the Chagrin River. The gla- 
cial soils are deep, strongly acid and fine- textured, 
the topography rolling to steep. The original vegeta- 
tion was beech maple forest on the upland and well 
drained slopes. Elm, ash, soft maple and many re- 
lated species were present in the flood plains. This 
particular site is reported to be one of the best beech 
forest remnants left in the northwest Ohio region. 
Campers and hikers from community youth groups 
are granted permission to utilize the forested area. 

Metals Park was opened to visitors in August, 1959. 
It developed in response to the American Society of 
Metals' need for a headquarters av/ay fioiu urban 
distractions where the symbol of the world of metals 
and materials, from the raw elements of the earth 
to man's technological achievements in using the 
elements, could be fully developed. It was the dream 
of a founder-member of the society and its national 
secretary for 40 years, William H. Eisenman, who 
donated 100 acres constituting his summer home to 
locate the headquarters advantageously. He lived 
through several stages of development but never to 
see the completion of the projects 

Four hundred acres were added to the property to 
provide for additional buildings which are a part of 
the long range plan for development. 

The dome itself was designed by R. Buckminster 
Fuller, a prodigious inventor of such things as houses 
that fly and the D}miaxion Car. Since his creation 
of the geodesic structure in 1947, more than 3000 
j3f themjiave mushroomed in over 50 countries, mak- 
ing this his^best known achiev(E»neht7 — — ~ 

The famous geodesic dome is a network of hraagonal 
and pentagonal shapes formed from 13 miles of alu- 
minum tubing and rods in tension. The structure is 
1^ riV^ es high, has a base diameter of a football field 



and, in spite of its use of light metal, weighs 80 tons. 
It is mounted on five foundation structures which 
extend 77 feet beneath the surface. 

The symbolization of metals is seen also in the ex- 
panse of perforated stainless steel which provides a 
sunshield. Stainless steel is used in the building in 
the main stairway, and in many^other places, as 
planned by the architect, John Torrence Kelly, of 
Cleveland. Copper metals form ornamental screens, 
definition lor suspended ceilings, and art creations. 
The entire building is supported by steel colunms. 
Metals are everywhere, in the building, from alumi- 
num window casings arid steel doors, to the smallest 
detail. A huge brass tray, gift from the society in 
India at the time of its 50th anniversary, adds a 
convincing adornment to the reception room. 

Of great interest to the earth scientist and mineral 
collector as well as the metallurgist is the unique 
mineral garden displayed beneath the geodesic dome. 
It is a saucer shaped garden with very large and not 
so large ispecimens of the world's most important 
sources of metal, distributed among quartz pebbles 
instead of soil. On display are specimens of hema- 
tite, magnetite, jasper and taconite from Michigan 
and Minnesota, where Ohio's iron ore is obtained; : 
bauxite, the aluminum ore from Arkansas; nickel, 
copper, manganese, zinc, lead and silver from all over 
the world; and Ohio's own metallurgical limestone 
used for flux in blast furnaces. A total of 65 speci- 
mens are displayed. 

They were donated to Metals Park by the mining 
companies which extract^ these materials from the 
earth. The mineral garden is the focal point along 
with the geodesic dome, for it clearly illustrates the 
need and source of the materials which have made 
modem technological advances possible. 

The American Society for Metals is a non-profit, 
educational society dedicated to the advancement of 
technical knowledge. Members represent 50 differ- 
ent countries. America's metal working industry is 
the largest in the world. It employs nearly half the 
work force. In sales it was a $182 billion industry in 
1970 with 105,000 plants and 35 million employees. 

To fulfill its educational and informational purpose, 
the society publishes educational journals describ- 
ing the current advances in the industry iand con- 
ducts expositions and institutes. Engineers and other 
scientists from all over the world attend workshops 
at the headquarters, and mail courses are offered by 
outstanding scientists from institutions such as the 
Ohio State University, University of Wisconsin, 



Bethlehem Steel, andl;he~NationarBul1^^^ 
dards. These courses provide basic infonnation on 
a variety of subjects related to the metals industry 
and are open to interested individuals at any level 
of training, including high school students. 
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Another major thrust is to publish technical books, 
many of them valuable additions to a high school 
library. Career development, with an expanding pro- 
gram of guidance services, is oifered to any high 
school teacher, science club or service club at no 
charge. The society makes a great variety of kits, 
books, films and awards programs available to the 
educational community. 

The American Society for Metals is oriented toward 
the extraction of ores and development of materials 
for man's use. Much is to be gained in giving stu* 
dents an awareness of what these non-renewable re- 
sources are, where they come from, what uses are 
related to environmental issues, and what new tech- 
nolo|:ies are being developed to meet environmental 
problems. The ores in the mineral park are beautiful 
specimens to study, large enough to see their prop- 
erties and to stimulate further study. The magni- 



tude of the geodesic dome is great enough to 
convince the most indifferent observer that metals 
are dramatici^ versatile, strong and beautiful. 

The beech maple forest offers a sharp contraist of a 
living ecosystem with the non-living materids 80 im-- 7^^^^ 
portant in man's world. It seems quite likely that a 
hike through the near-virgin woodland might bal« 
ance the visual experience of the geodesic dome in 
a student's sense of values. 

Classes from elementary schools are invited to park, 
view the geodesic dome, study the ores in the min- 
eral garden and hike in the forest. High^s^^ 
classes in earth science, chemistry or physics may 
arrange for a talk by a society staff member tailored 
to the special interest of the class. Contact: Man- 
ager, Public Relations, American Society for Metals, 
Metals Park, Ohio 44073, Phone: (216) 338-5151. 



NORTH CENTRAL BRANCH OHIO AGRICULTURAL 
RESEARCH AND DEVELOPMENT CENTER 



LociBtion: On Wahl Road, five miles northwest of 
Castalia, Erie County, Ohio. Follow SR 6 to Wahl 
Road. 

The North Central Branch of the Ohio Agricultural 
Research and Development Center has made and 
continues to make a considerable c^^^ 
the Solution to drainage problems, field surface prep- 
aration, crop varieties and wildlife research for the 
farmers in tilie Black Swamp (old lake bed) area of 
northern Ohio. 

One of the most fascinating and least understood 
environments is the cattaiil marsh. The dense cattail 
growth and mucky substrate usually make an un- 
welcome environment for the casual visitor. How- 
ever, at the North Central Branch interested people 
can observe.much of the cattail marsh while remain- 
ing on the grass-co The dikes provide 
gooii access and are 
large group to gather. 

Marshes are widely recognized by scientists as valu- 
able for water retention and water table stabiliza- 
tion. They are also important in maintaining wildlife 
habitats for preservation and research. Tliis is an 
e>:cellent site lor a study of resource management 
and land use planning. 

The North Central Branch, Ohio Agricultural Re- 
search and Development Center, is a 350-acre farm 
that includes 130 acres of marshland and two 10- 
acre swamp-forest woodlots. The land was donated 
to the center for research purposes by an Owens- 
Illinois glass company land owner in 1950. Experi- 
mentation on drainage systems has resulted in the 
effective use of low dikes and tile drainage around 
small field units representing different kinds of sur- 
faces. The water collected in the system drains into 
a well-like structure for measurement. A large num- 
ber of these units have been put into operation. 

The station personnel also conduct research on the 
results of different kinds of tillage. They experiment 
with the traditional surface preparations for crops-^ 
plowing, disk harrowing, and drilling — ^and compare 
production, soil and water loss with a minimum till- 
age which involves very little preparation. The use 
of mulch, which is a covering with manure, straw, 
or mixture of materials to prevent rapid evaporation 
and provide soil nutrients, is studied also. 

Irrigation methods, measurement of the way water 
moves through the soil, and agronomic research on 
soybean varieties, sugar beets, grain sorjghum, and 
dry beans help to provide answers to the problems 
farmers in the area encounteri-The^red-winged U^ 
bird intrusion conceivably could be controlled by 
substituting one or more of these crops for the usual 
com crop, favored by the farmer as well as the black- 
Blackbird research has been conducted for 
ars, utilizing banding, decoy trapping, and 
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oral sterilant measures together with the study of 
migration patterns, thus giving insights into means 
of controlling the much maligned bird which has 
nested in this habitat since recorded time. 

In constructing the earthen dikes that divide the 
marshland in^^ s^pnents/ researchers found that 
water is supplied to^ the segments by artesian wells 
and Sandusky Bay. The motive for building the 
dikes was to make the marsh more suitable for wa- 
terfowl hunting and muskrat production. Water 
control structures located between the segmaits 
allowed water levels to be adjusted so that optimum 
habitat conditions could be maintained. However, 
since the earliest experimentation, the water control 
structures have deteriorated. Today, water levels 
fluctuate with artesian well flow and, in some seg- 
ments, with Sandusky Bay. 

The bedrock underlying the Npii^ 
is Silurian-age rock belongingi;Q^ the Monroe group. 
The rock layers have a high lime^magnesium con- 
tent. They dip regionally to the southeast. Owing to 
the deposits of glacial drift and la^^ 
rocks are not exposed for aamination. (Wilbur 
Stout, DolomiteB and Limestfmea of Western Oh^ 
Geological Survey Bulletin 42, 1941.) Snuill deposits 
of peat representing an accumulation of marsh v^e* 
tation are present. 

The porous structure of the bedrock allows water 
passage and artesian wells have been developed. 
Water flows from the wells at a constant tempera- 
ture of 51 ^F. The well water is very hard, with ap- 
proximately 1700 to 2000 parts per million hardness 
and a pH of approximately T.Ol 

The vegetation at the North Central Branch is in- 
fluenced by several factors that make it intereftihg 
for study. Numerous plants have bwn^^^ 
farming operations and others have undoubtedly, 
been carried in by water currents crossing the Great 
Lakes, in addition, varying wetiieas in the segments 
produces successional stages from old-field type 
plants to cattails. 

The cattail-marsh segments: 
In the cattail marshes the most abundant plant is, 
of course, the cattails themselves. At the North 
Central Branch, cattails provide food and building 
material for a large muskrat population: They also 
provide nesting sites for several species of birds in- 
cluding red- winged blackbircls, long-billed marsh 
wrens, yellowthroats, ducks, rails, a^iid galliniiles. In 
addition, the cattails, primarily the heads and roots, 
house an invertebrate population that serves as a 
food source for several species of birds and fish. A 
laTgel^etyHDfi^^^ 

from cattail roots that have been pulled from the 

water.-,' 

Several plants with snowy flowers grow mixed in 
with the cattails. Examples of these are swamp 
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Lake Erie Marsh 



rose-mallow^ Indian hemp^ and loosestrife or false 
dragonhead. Occasionally in small areas^ swamp 
rose-mallow or loosestrife hAcnme the predominant 
plantis and in mid to late summer these produce a 
showy spectacle of flowers. 

Other interesting marsh plants that maybe observed 
near the cattails include wild iris^ flowering rush^ 
sneezeweed, and several species of buttercups. Along 
the dikes other plants such as the evening primrose^ 
great gaura, heal all, evening lychnis, or sow thistles 
can be found. 

„The-old-field segmentr 



This segment is drier than the others and the vege- 
tation is mostly old-field succession type plants. 
Roughleaf and silky dogwoods grow in thick stands 
in the segment. Other plants include teasel, Queen 
ine's lace, goldenrod, and asters. 
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The loosestrife segment: 

The loosestrife becomes a showy sp^ 

to late suihmer w^ the purple loosestrife flowers 

cover about three of the four acres in the segment. 

The remaining one acre contains old-field plants - 

such as asters, goldenrod, and grasses. 

The swamp-forest woodlots: 

Two lO-iacre swamp-forest wobdlbts are present/ oiie 
wetter than the other. The wetter wobds are subject 
to periodic flooding after heavy rains or when San- 
-dusky^fiay-has a-high-^wator-leveL^Because^o 
little ground cover is present. (However, in spite^ 
the flooding, money wort can often be found in fairly 
large patches.) The predominant trees are silver 
maple and ash. Several large, dead :elms can also be 
seen in this woods. These elms were apparently, at 
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one time, part of a climax forest but were killed by 
disease. 

The dryer woods has a substrate that is wet to moist 
and the predominant trees are hackberry and shag- 
bark hickory. A few oaks are growing in the dryer 
end. The ground cover of this woods includes spring 
beauties and Dutchman's breeches but some spots 
are too wet to support ground cover. 

The most abundant mid-sized mammal in the marsh 
is the muskrat. Muskrat houses dot the cattail marsh 
and their dens are often dug into the dikes. Musk- 
rats can frer^uently be seen during the daytime feed- 
ing on the dikes or swimming near cattails. Other 
mammals present in the marsh area or on the dikes 
include meadow voles, white-footed mice, shrews, 
rabbits, woodchucks, raccoons, opossums, skunks, 
fox squirrels, weasels, and possibly mink. 

The red-winged blackbird is the principal nesting 
bird in the marsh and in surrounding hay fields. 
Other nesting birds include yellow warblers, robins, 
brown thrashers, catbirds, killdeers, pheasants, 
mourning doves, woodcocks, and woodpeckers. Dur- 
ing spring and fall migrations a large number of 
ducks^ warblers, and other migratory birds can be 
seen. 

Reptiles present at the North Central Branch in- 
clude six kinds of snakes and two species of turtles. 
The eastern garter snake is the most commonly seen 
snake, followed by the northern water snake. The 
interesting fox snake, whose range^is restricted to 
south Ontario, eastern Michigan and north central 
Ohio, is found at the North Central Branch. Other 
snakes include the all-black melanastic garter 
snakes, queen snakes, and northern brown (De- 
Kay's) snakes. No poisonous snakes have been ob- 
served at the North Central Branch, but this does 
not completely rule out their presence. 

The two turtles present are the snapping and mid- 
land painted turtles. The painted turtles can fre- 



quently be observed sunning on logs during warm 
weather. Both species deposit eggs into small holes 
they dig into the dikes. During spring and early 
summer, it is not uncommon to find a turtle in ihe 
process of preparing a nest. 

Amphibians present include five species of frogs, one 
toad, and one s Jamander. Spring and summer eve- 
nings are filled with a loud chorus of frog voices -— 
leopard frogs, green frogs, bull frogs, Blanchard's 
cricket frogs, western chorus frogs, and perhaps oth- 
ers. American toads are occasionally seen and these 
produce a distinctive chorus during spring. Chly one 
salamander has been observed at the North Central 
Branch and this was the small-mouthed salamander. 
This salamander is in the mole salamander group 
whose members spend much of their lives unde^*- 
ground. For this reason^ it is difficult to find one. 

Several species of fish are present iri the water areas 
of the marsh. Carp can frequently be olwerved 
spawning in the shallow water and sometimes among 
the cattails when water extends into the cattail, 
growth. Bluegill snnfish, green sunfish, and bull- 
heads are often taken by fishermen, and occasionally 
a large*mouthed bass is caught. 

No interpretive personnel or public facilities are 
available at the North Central Branch. However, 
each spring and summer, a college student or wild- 
life biologist resides at the North Central Branch 
and does research with red-winged blackbirds. This 
person is usually well qualified and willing to lead 
short tours as long as the tours do not conflict with 
the research. 

Limited restrooih facilities located in the dairy barn 
may be used, and if desired, the dikes or other grassy 
areas are suitable locations for enjoying a sack lunch. 
Contact: Farm Manager, North Central Branch, 
OARDC, Route 7, Vickery, Ohio 43464, Phone: 
(419) 684-5037. 
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Location: The Nature Center is principally in Cleve- 
land, Cleveland Heights, and Shaker Heights; a very 
strategic Icication. It is easily accessible because it 
is in an area where all three of these municipalities 
meet. Several types of public transportation can be 
used to reach this center. - 

The land was originally the site of the former North 
Union Shaker colony, and has been public park land 
since 1895. The nature center has been in existence 
since 1966. It is part of the park system of the City 
of Cleveland, but is now leased from Cleveland by 
the City of Shaker Heights. 

The area is made up of six layers of shales and sand- 
stone and glacier deposits representing the bedrock 
of the Cleveland area. 

There are a variety of trees and flowers with a large 
mammal and bird population. Although surrounded 
by suburban areas the mammal aim bird pupulaiiun 
is not limited. It serves as a concentrated migration 
route for birds. 



The Nature Center is a non-profit corporation sup- 
ported by private contributions, with a unique ex- 
ception — the staff is partially supported by the 
three lo :al school systems. This means that the pro- 
grams are available to students Arom very diverse 
social and economic backgrounds. It is a community 
organization whose broad function is community 
support. 

Recognition of the quality of the programs has re- 
sulted in the designation of the nature center as a 
National Environmental Education Landmark by 
the United States. 

Programs are available to all, arranged by appoint- 
ment, but geared toward class-size groups , rather 
than individuals. A small fee is charged to schools 
who do not support the center. Week-end and sum- 
mer programs idso exist. Contact: Director, Shaker 
Lakes Regional Nature Center, Shaker Heights, 
Ohio, 2600 South Park Boulevard, Cleveland, Ohio 
44120, Phone: (216) 321-5935. 



Auto^Aviation Muaeiun, 10825 East Boulevard^ Uni- 
versity Circle (Cleveland) 44113, Phone: (216) 721- 
§722, Ext. 69. 

Adjacent to the Western Reserve Historical Society 
; Museum in the cultural heart of the city, this mu- 
seum displays old casrs and planes on an old time 
sjtreet. It emphasizes the importance of Cleveland 
^ as aii early automobile manufacturing center. Fee 
; covered in chaige at the Western Reserve^ H ^ 
Museum. 

CBMiimont Reservation^ on SR 45 at Rock 

> Creek in Ashtalmla^ Contact: Director of 

Camping, Greater Cleveland Council of Boy Scouts 
of America, Woodland and East 22nd Street, Cleve- 
land 44115, Phone: (216) 861-6060.^^;^^^ 

This extensive Boy Scout reserva^^^ the Grand 
V River flowiiig through it and a 
tats offers an ekcdlra site for water quality and 
land use study. ; '■ 

Blniiisihan F^it Fann^ Rt. 307^ 1 mile west of Rt. 
534; Geneya 44()41, Phone: (216) 4^^ 

; Harvest time beginning after Lal^^^ 

die of NbvemJber is apple, pear, and grape picking 

time on a do-it-yburself basis oh w 
: day afternoons. A stud in resource mmiagementi^; 

The Buiion Hbtorical MuMum and Pioneer Village, 
Burton 44021, Phone: (216) 834-4852. 

A tour to this charming Weste 
museum provides an appreciation and understand- 
ing of the nortbeasteni Ohio heritage. A sugar camp 
demonstration takes place on Sundays in March. 

Camp Hi, on Abbott Road, north of SR 82, and west 
of Huron, contact: Director, Camp Hi, 3599 Ran- 
dolph Road^ Cleveland Heights/ 44121^ Phone: 

:JM6iMli^^^^^ 

S:i^Anl(Bxcep tiohcdly^ :on_the::upper por:e : 

tion of the Cuyahoga River is available for studying 
;1 vanoiis laspccts ^rf 

Cedar Point, on a Lake Erie peninsula north of 
Sandusky, Erie County, Phone: (216) 522-1280. 

The mile-long beach, concessions. Frontier Trail 
: and craft displays are fun and educational. Water 
studies and lake level^ problems can be a challenge. 
Laiid use for r^ 

Clevelrad Hedth Museum, 89 Avenue, 
Clewlahd; Phoney (216) 231-5010. 
; A^ modern biiildi^ houses the oldest health 
: education facility in the United States. Displays are 
v : colorful, sp^ and informative. Axlmission: 

children 25^^^^ 

f Cleveland Mu8<^ Art^ 11150 East Boulevard, 
r O land/44106, Phbne: (216) 421-7300. 



This world famous museum offers an opportunity 
to see how man interprets the world in which he 
lives. Free films and special classes available. Guided 
tours are arranged upon request. 

Goodyear Tire & Rubber Company^ 1144 East Mar- 
ket Street, Akron 44316, Phone (216) , 794-2121. 

A tour of the plant to watch a tire constructed, step 
by step, and a visit to the museum which shows the 
discovery : of vulcanization provide an opportunity 
to understand the contribution of this indust^^^^ 
American life. 

The Great Ldces Historical Society Museum, 480 
Main Street, VermiUon 44089, iPhone: ( 216) 
967-3467. ■ ' ; / 

This lake front museiun has special collections of 
Great Lakes models, paintings, photographs, marine 
artifacts and relics. Special group rates for guided - 
tours. . .;■ ■ . - \" ■ ■■■'r;^ 

Holden Arboretum, Lake and Geauga Counties, 
SperrjvRoad off Route 6, Kirtland 44094, Phone: 
(216)946-4400. : 

Natural beech maple forests, spectacular rock forr 
ma tions, birds and extensive : hprticultunil gardens ; 
make this site ah educational iand delightfut:eKp<eri-;[ 
ence. Land use planning and resource numagement ; 

Kelley's Island, in Lake Erie, 10 miles north of; 
Sandusky. 

This small island has a significant social and eco- 
nomic history. A study of the limestone and grape ^ 
industries, the communications problems and the 
outstanding natural features make a challenging 
" ecology lesson. 

Lorain Fo^il Fuel Generating Station^ Contact: 

Public Relations Department, Ohi 

pany^ 47 Nor th Main Street,-Akron 44308^ Phone: 

"<2i6):^7^66i::^ 

Enyironmen tal concern s : energy; air an^^^^ 
quality, resource management v : | ■ : : r 

MilM Histbri<^ 

son Drive, Milan 44846, Phon 

This is the birthplace of Thomas Ay Edison; it is a 

Moravian settlement, an Indian area and canal 

town. There are three museumis operated for the 

collection and display of local historical and artistic 

materials. Environniental concern: preservation of 

the American heritage. ; 

Mill Creek Park, Youngstown Township Park Dis- 
trict^ 816 Glenwood Avenue, Youngstown 44502, 
Phone: (216) 744-4171. 

A scenic oasis in an industrialized valley, this park 
is outstanding in geologic features, vegetation and 
history in ; spite of its proximity to urban air and 
water quality problems. 
River and land use studies are feasible. 
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Mosquito Creek Reservoir Wildlife Area» at SR 46 
and 305, north of Warren, Contact: Manager, Rt. 1, 
Lockwood 44435. 

Although this extensive acreage around an im- 
pounded stream lacks picturesque topography, it is 
an excellent site for studying resource management 
and land use. 

Railroads of America, on Rt. 8, five miles north of 
Akron, North Hampton 45349, Phone: (216) 
923-2507. 

An excellent opportunity to study the railroad era 
through the world's largest collection of operating 
model trains. Admission: children 600, adults 850. 

Republic Steel Company, Public Relations Repre- 
sentative, P.O. Box 6778, Cleveland 44101, Phone: 
(216)574-7686. 

A plant tour might be taken along witih the Good- 
time II Cruise down the Cuyahoga River. Children 
can^see the process of conserving ore into steel and 
all ihe technology needed to complete this process. 

Resthaven Wildlife Area, west of SR 269 and Cas- 
talia; P.O. Box 155, Castalia 44824, Phone: (419) 
684-5049. 

A lairge^ponded and remnant prairie area reclaimed 
for wildlife habitats, this site has been stripmined 
for n£rl. Water quality and resource management. 

Timmon's Dairy Farm/ on US 422, seven miles 
southeast of Chagrin Falls, Aubum-Bainbridge 
Roifd,^ Phone: (216) 543-9771. 

A specialized dairy farm where students can see 
milking and the feeding of cows, milk treatment 

■ J . . I : : r... 



and refrigeration, silos and machinery. Arrange well 
in advance. Resource management. 

U.S. Coast Guard Station, Whiskey Island, New 
West Pier, Cleveland 44119, Phone: (216) 522-4412. 
Guardsmen instruct in boats, beiEich apparatus, 
weather signalsjf warnings for boats, radio 
and fog control. Reservations in writing two weeks 
in advance. ■■' ■ 

Vermilion River Study, at Mill Hollow-Bacon 
Woods Park, Contact: Director, Lorain County 
Metropolitan Park District, 126 Second Street, 
Elyria 44035, Phone: (216) 322-7800. 

One of the Lorain County Metropblvtan Parks, this 
site is located in the river valley giving access to 
riverine studies. A nature center, bfistoric museum, 
duck pond and self guided nature trails are addi- ^ 
tional features. Environmentel concern: water qual- 
ity and land use planning! 

Western Reserve Historical Society/ 10825 East 
Boulevard, Cleveland 44106, Phone: (216) 721-5722. 
Indian exhibits, log cabin and period rooms, ship 
models, the Bingham doll house and the Tinkerbelle 
sloop are intriguing to children. Admission 35^^ for 
children, 750 for adulte. 

Youngstown Sheet and Tube Companyi Contact: 
iGuidsd Tours Director, Box 900, Youngstown 44501, 
Phone: (216) 758-6411. 

Arrangements may be made for taking students 15 
yeai^or older on a bus tour to see an open hearth 
furnace, hot strip mill and seamless tube mill. Con- 
cerns center around the process, resource manage- 
ment, air and water quality and uses of energy. 
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Biophysical Environment: 

Northwestern Ohio, embracing the Maumee River 
Watershed, the Portage and the Sandusky, lies 
wholly within glaciated till plains. The streams 
meander sluggishly over the almost featureless 
plains, eventually draining into tAke Erie. The area 
covers approximately eight thousand square miles, 
with most of its topography monotonously flat, bro- 
ken only by the streams, their cut banks, and flood 
plains which are frequently lined with vegetation. 

Bedrock in the region consists of sedimentary strata 
and includes limestone, dolomite, shale and sand- 
stone. The Monroe formation of Silurian age, the 
oldest exposed rocks in northwestern Ohio, are rela- 
tively pure dolomite (magnesium-limestone) and 
serve as a valuable source of underground water as 
well as for agricultural lime. On either flank of a 
^^^^^^^^^^ g^^ feiature known as the Gincinhati Arch, 
younger rockis underlie the glacial deposits. (See 
geologic map.) The arch is significant only because 
the internal disturbance which caused it resulted 
in the slight tilting of the strata (shown in cross 
section). The long axis of the arch extends north- 
ward beyond Ohio into Canada. The Columbus lime- 
stone of Devonian age overlies the dolomites in a 
narrow belt that extends across the western part 
of Lucas and Wood counties and on through Henry, 
Defiance and Paulding counties beyond the margins 
of the state. Still younger, highly fossiliferous De- 
vonian beds follow the same arc. Except in quarries 
and occasional stream or road cuts, all the strata 
are obscured by thick deposits of glacial material. 
Still younger Mississippian sandstones and shales 
are found in the extreme northwest comer in Wil- 
liams and Fulton counties. 

The entire area is covered with glacial drift ranging 
from a thin veneer to a thickness of 135 feet. During 
7 the final wasting back of the last:glacier,"md 
from theice was ponded between the ice~ front and 
the glacial materials previously deposited. The melt- 
water lakes remained for suflicient time to allow 
deposition of fine materials, chiefly clay and fine 
sand. Glacial end moraines, marking the furthest 
extent of glacial advance, occur as low, hummocky 
ridges. Beach ridges representing windblown and 
shoreline sand deposits of several stages of the ice 
impoundment mark the edges of the glacial lakes. 

Most of northwestern Ohio was originally covered 
by great hardwood forests; Beech, maple, oak and 
hickory covered the better -drained areas, with a 
swamp forest of elm, ash and soft maple on the lower 
lands. There were prairie openings which inter- 
rupted the extensive forest. 

Because the region was settled late in Ohio history 
due to the nature of the swampy terrain, the value 
of timber hieid already been well established. With 
O ^ completion of the Miami and Erie Canal; wood 
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products from the region were in high demand. Agri- 
cultural use of the land eventually replaced the 
forests. Woodlots, vegetation along the streams, and 
the 3000 acre Maumee State Forest constitute a 
high percentage of the natural vegetation areas 
which remain. GoU Woods in Fulton County, com- 
prising 322 acres, is an unusually good example of 
nearly virgin forest in Ohio's Black Swamp, the 
name frequently used to designate the former lake 
bed and its vegetation. 

Socio-economic DevelopnnuBnt: 
No record of prehistoric Indian cultures in the Mau- 
mee Region has been found. Presumably it was eas- 
ier for early man to walk around the swamps than 
to live in them! Later, Wyandot Indians, a part of 
the Hurons who were driven out of eastern Canada 
and across Lake Huron by the Iroquois conquests, 
drifted southward and remained in the iSandusky 
and Maumee valleys. Although they were few in 
number they were known to be brave fighters and 
inclined to be less cruel in their treatment of prison- 
ers than other tribes. The most renowned leader was 
Tarhe (the Crane), the acknowledged head of all 
the tribes ^ho received the Indians' copy of the 
Treaty of Greenville in 1 795. Although over seventy 
years old during the War of 1812, Tarhe led his 
warriors under William Henry Harrison's command. 
Harrison characterized Tarhe as the noblest of all 
Indians. \ 

Reclamation of land was necessary before settle- 
ment could become extensive and roads could be 
built. Surveys of the land using amile square road 
system were made and thus established the popula- 
tion pattern for this part of Ohio. By this time rail- 
roads, too, had been constructed. German farmers 
who sought homes in the midwest in the 1850's were 
among the first settlers, attracted to the low ; jcosfc • 
lands. To them the aitiuous task^ 
land so it could be tilled was not too great. Most of 
them settled in Wood, Henry, Putnam and Paulding 
counties where productive land could be acquired 
for the effort of reclamation and careful fanning 
practices. CiEirl Varvel stated in an Ohio Journal of : 
Science article (Vol. 32, No. 6, Nov. 1932), "NineA 
out of ten neat farmsteads in the four counties 
named above are operated by descendants of the 
first German farmers.'' In contrast, people from 
Poland often occupied the prairie openings found 
on the sandy tracts west of Toledo. 

Cooperative drainage projects, encouraged and as- 
sisted by the government, and the fairly good, light- 
colored, moderately productive soils surrounding the 
old lake plain of dark-colored, very productive soils, 
provide the physical basis for prosperous agriculture 
in the region. Com is the major crop and com feed- 
ing the principal source of cash income. However, 
many specialties are also produced: sugar beets in 
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the Maumee Valley, truck and vegetable farm prod- 
ucts (especially tomatoes) for canning, dairy prod- 
ucts, soybeans, onions in the marshes at the 
headwaters of the Scioto, melons, sweet com and 
pumpkins. Yields tend to be high, giving good reason 
for the r^ioh to be regarded as a uniformly pros- 
perous agricultural area. It ranks first in percentage 
of land devoted to farming. The relatively sparse 
population and the productivity of most of its soil 
have resulted in a high income per farmer. Suburban 
and urban development in Lucas and Wood counties 
is responsible for the only appreciable decrease 
in cropland in recent years. 

Northwestern Ohio is not one of the major areas 
of industrialization. It is primarily a one-city area 
in industrial development, the city being Toledo; 

Toledo, eight miles in)m M 
both sides of the shallow river valley. It has been 
a lakeport since the building of the canals wlu^ 
opened up the interior to lake commerce. Ah iin- 
portant railroad center as well, it ranks among the 
top eight in the nation. Toledo has had no great 
mineral industries at hand; neither has it attracted 
steel-makers. Rather its central position in an agri- 
cultural economy, its east-west transportation ac- 
cessibility, and its proximity to Detroit have led, 
after a late start, to a steady growth. 

During the early 1880's, thiB Maumee Valley oil and 
gas field discovery with its large yet temporary 
yields, attracted industi^r to the area. Libby Glass 
was founded in 1888, the beginning of an extensive 
glass industry. In 1890, as Libby-Owens, the plant 
shrewdly developed machines for automatically 
making bottles and flat glass. In 1896, on the east 
bank of the Maumee below Toledo, the great Ford 
plate-glass factory was established. More recently 
- glass blocks for construction have been added to . th 
~list.~Subsequentldevelopments„in„theL^aiitomo 
industry have carried this glass industry into the 
front ranks of United States manufacturing. Willys, 
Chevrolet, Champion Sparkplug and Electric Auto- 
lite are other important auto-related manufacturing 
industries. Now that the gas field is practically ex- 
hausted, oil refining with pipelines a ^ousand miles 
long has developed to significant proportions. 

Toledo is fourth among United States ports for all 
tonnage. It ships more bituminous coal than any 
other Lake Erie port, although its coal comes from 
mines about 300 miles distant. Toledo's exports and 
imports from and to Canada greatly exceed those 
of its sister city, Cleveland. So many visitors throng 
to the port to watch an enormous heavy lift crane 
doing the toughest loading and unloading jobs, that 
the city has built an observation platform where this 
operation and many others can be watched. From 
this port move manufactured products and grain 
O , as coal and inland foreign trade. 
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The city ZOO, parks and museums, and the metro- 
politan park system are famous and give a rich 
cultural environment to the 383,000 people who 
live there. 

At this end of Lake Erie is South Bass Island, with 
a beautiful state park, and famous Put-in-Bay. A 
double memorial here honors the victory oif ^iiing 
Commander Perry, who defeated a British fleet in 
Lake Erie in 1813, and recognizes the long^ f^^^ 
ship between the United Statesi and Canada. ( Perry 's 
famous W'ords after three houre of fighting ~;^fWe; 
have met the rehemy an^ 
been paraphrased for an environment-cons^ 
ulatioii to say 'fWe have seen the enemy and w^ 
■,they.");;-::-:>- ^Xv^/':;-*. 

Perirysburg and 
to Toledo they seem a 
and developed faster at^^ 
founded in 1^^ 
the county 1^ 
miles west of M 
Fallen Tinibere^ his^ 
tbrious battiefield pf^M^ 

made possible the ■ Triiatj^ of Giwnville^ iri: 179^ 

Along the Tiver is Napc^^ 

Soup plant arid adjacent tomato fields. 

Upriver is Defimce^ 

the line Qif small iijulustrial dt 

across northern Ohib^^^ L^ ultra-modem 

have been t^tablishedi^^ 

even larger interlodcing industries. V For instance^ 
''an Oldsniobile V-8 blodc poured at the foundry 
(General Motors Corporation) at 7 a.m;, can 
cesscd, shipped by truck and a£^ in an Olds- ; 
mobile engine in Detroit tw^mty-'four hbura^^ i?*®' - 
(Alfred J. Wright, Economic Geography of OhiOy 

_.:i957)..:_L„^ . " 

Van Wertr farthcar w^^ 

aimidst farms of vast acreage, is primarily a food 
processing city with Borden's cheese plant, Con- 
tinental Can and smaller plants making clothing, 
cigars and canned foods. 

Lima, near the headwaters, with a population well 
over 50,000 people, is the center ot five converging 
freight rail lines. Important manufacturing indus- 
tries have taken advantage of this prime location. 
Feed mills, too, supply large quantities of livestock 
feed consumed in Ohio and states beyond. An impor- 
tant honey bee plant has been established because 
of Lima's accessibility. 

Findlay, situated on the southern margin of the 
lake plain, lies on the Blanchard River, a tributary 
of the Auglaize, which in turn flows into the Mau- 
mee. Its settlement began in 1821, but growth was 
slow until the natural gas and oil boom after the 
Civil War. The oil field is known as the Trenton, 
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a fonniBtion within the Ordovician rock series. It 
lies in the form of a crescent, from near Toledo 
southward and westward past Bowling Green/ Find- 
lay and Lima to the Indiana state line. The auto- 
mobile revolution, begun during the boom period, 
gave a new use for the petroleum products. As hap- 
pens in many oil booms, the supply dwindled, and 
although extraction continues, it is small compared 
to the needs for Ohio. 

Bowling Green, situated in the Portage River Water- 
shed, has a population over 20,000. It was founded 
in 1834. A State Normal School opened in 1914 
which later became Bowling Green Stalte University. 

Fremont, on the Sandusky River, is famous as the 
site of a successful War of 1812 encounter and the 
home of Rutherford B. Hayes after he finished his 
term in the White House. His estate, Spiegel Grove, 
together with the library and museums, has been 
designated a National Historic Landmark. Fremont 
also is the home of a manufacturing plant making 
solenoid switches for automotive and other electrical 
products. It is a complex stamping, plating, magnet- 
izing, winding and assembling operation. Fremont 
was chosen as the location for this plant largely 
because of its available trained and stable female 
labor as well as nearness to raw materials. 

Upriver is Tiffin, named for Ohio's first governor. 
Its early settlers were from the South and from 
Germany. In 1850 Heidelberg College was founded, 
but industrial growth was not to begin until 1888 
as a result of the discovery of natural gas which 
brought in the first of the glass manufacturers. 

Man's Impact on the Environment of the Region: 

In no other part of Ohio has the physical environ- 
ment of a region been altered as thoroughly by 

ImairasTthiOn^^^ 

area with prairie openings to one used for extensive" 
agricultural purposes. More than ninety percent of 
the total area was reclaimed from swamps to pro- 
vide ditched, well-drained fields. Shorelines along 
Lake Erie and Sandusky Bay have been developed 
as vacation areas. Percentage of land in urban use, 
which includes highways, railroads, and industries, 
is highest in Lucas County, with 42.5 perc 
in Paulding County, with 4.4 percent. Preserved 
for wildlife and research are 7500 acres of marah- 
land, shoreline and inland waterways lying between 
Toledo and Port Clinton, known as the Ottawa Na- 
tional Wildlife Refuge, Crane Creek Wildlife Ex- 
periment Station and Crane Creek State Park. A 
visit to these sites affords an understanding of the 
earlier environment. 
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With over 100 industrial users in metropolitan 
Toledo alone, and more than 2000 within 6500 
O are miles, an energy crisis confronts this region. 



Gas and oil supplies have diminished, which means 
there is a greater demand for electricity. Pow^ 
plants now line the shores of Lake Erie from Buffalo ':. 
to Detroit, with a high concentration in the Toledo 
area. Toledo Edison haf jhv plants at; 

the mouth of the Maumee on the east side and is 
constructing a nuclear plant along it^ 
apparent that if all the return their ; 

many thousands of gallcihs of cooling ^^w^^ 
to the lake there may be; more widespread harm to 
aquatic life than at present. More research is neces- : 
sary to determine tiie extent of daniage.; ; 1^ 
of electrostatic precipit^rs is how^ r^ 
move particulate matter from the air which 
from the stacks of each plant, but problen^ 
emanate from the gases emitted^ llie storage of 
radioactive materials from nuclear fission and dan- 
ger from accidents are additional specie 
man must deal with. Fusion is pr<^ntly being intro;- 
duced as one primary source of power for tihe future; 
A promising possibility is the fuel of &sioh (hydro- 
gen) , which is limitless and does not; produce radia- 
tion. Neither solar nor tiiermal energy is practical 
for this region, but fission may be the answer. : 

Water and Water-rekted Plroblems:^^^^^^^^^^^^^^/^^^^^^^^^ 
Following is a description of water-related environ- 
mental problems made by Dr. Jane Forsyth for the 
Ohio Academy of Science News: 

"The geologic material present at the surface 
throughout most of northwest Ohio is glacial till^' 
underiain by limestone (or dolomite) and loraUy 
covered by a thin smear of ^and/ The till 
so much clay that it is very 'tight,' or impehni^^^ 
thus preventing any significant ainbunt of 
from soaking dovni through it^ 
is very fiat, flat^r than 
a result; wate^ 
"surfaced 

"the imperrneability of tl^ 

ning off because of ^^1^^ 

are solutions to this fidd fl^ 

in the ground and draina^fe ditcher 

of the yety ftat, day-till-^^ 

that no method yet devised completely solves^ l^^ 
' drainage':problem;''" '■■'- '■■-^■^ 

"The presence prthewateirbhiheclay^ 

another problem by forming-^ a ^ 

makes a real headache for faimeii 

the limd and that^ as itlie 

played a major role in Hiiuting tiansp^^ 

of eariy settlers. In contrast, once the w^ter has' : 

finally all evaporated away, the ckyey j^uhd^^ c^^^ 

become almost brick-like, another farmers; headache. 

"in addition to this fldoding of fields, flocding^l^^ 
occurs along Lake Erie and in tlie viaUeys of tlie 
main streams in northwest Ohio (as in otiier parts; 
of Ohio). Flooding of low-lyiiig areas along LaJce 
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Erie, especially during northeast storms with high 
winds, is a serious problem. Flooding along tiie 
rivers of northwest Ohio is worse than elsewhere 
in the state because the gentle gradients (slopes) of 
tiiese flat-land streams do not drain the flood waters 
away very fast, so the flooding persists foir some time. 
Such flooding is also increas^ by ice jams during 
tte winter. Ice jaiM can be dynamited, but the only 
answer to damage from flboding by the river is to 
keep aU flood-destructible features — homes, busi- 
nesses, and the like — off the flood plain 

'The impermeability of ilie clayey glacial till has 
another effect on nuji's use of the land. Septic tanks 
(small, individual home-sewage-trea^ent w 
work only when the treated effluent can flow put 
from thmi. Where the ^und is iniperineable, very 
little such flow occurs Even 'leach b^ 
square feet of buried man-^ 
ground), which do improve the quality of ^t^^ 
ent, do not solve the permeability ^^^^^^ 
drainage is gocKl only to the point where the leach 
bed ends against the clayey till; T^^ is ho easy 
solution to jthis problem; l%e addition^^(^ aeraition 
units improves thei^uality c^ 



septic tank, and it helps, where possible, to tie into 
a municipal sewage-treatment system. , 

"Pollution of surface water (»ists in northwest Ohio, 
as it does ti^roughout the state. However, except for 
a few large cities that d^ from large 

rivers or Liake Erie, 1^ 
Uhfbriiuhaitdy^ how, the firsts 
oi ^ water re&Kmrcctt 
water . d in the; bi^^ Ohio 
is rechai^i V wherever the 
rock aro exposed in 

the water in ihe^^^ are, . 

how, firam^^;i^ 
sewage or ihdustrial w 
located 8^ 

come ppllu^ the 
pollution persists for m 

The devdbpm^ of upgi^hd r r^^ ^ 

water aiupplyhsA^ 

This system^ihfdces^i 

a reMryoir from 

sufficiehtly 

: store' it : in^dik^^mfitew 



ARCHBOLD: A COMMUNITY PROFILE 



Location: In southwestern Fulton County, at the 
intersection of US 2 and SR 6. 

Archbold exemplifies to a high degree a unified and 
intelligent effort to deal with a village's environ- 
mental problems. Long before most of the other com* 
munities in the area or the state had become aware 
of potential difficulties, the village officials and inter- 
ested citizens of Archbold took the following steps 
to meet the needs created by growing industrializa- 
tion and population : 

They devised a comprehensive plan for 
growth. 

They established zoning regulations which 
located new industries and new housing de- 
velopments advantageously for all concerned. 
They increased water supply and continued 
to seek sources for growth and emergency. 
They elected to separate storm water from 
sanitary sewage, the only municipality in 
northwest Ohio to accomplish this to date 
(Spring 1973). 

They installed a modern sewage treatment 
plant (1961). 

They hired a village administrator to carry 
out the directives of the mayor ,and the village 
council. 

They formulated and executed plans to meet 
the school, health and recreational needs of 
the community. 

Archbold lies on a flat plain, formerly the bed of a 
glacial lake, a forerunner of the present Lake Erie. 
Surrounded by stretches of broad fields indicating 
productive soils, the area was once covered with elm 
and ash swamp forests. Except along some of the resi* 

.^jicntiAlstreet^^^ 

loj; breaking the mqiwtony^o^^ 
there is little evidence of the early, lush vegetation. 
The land is drained by Brush Creek, a tributary of 
the Tiffin River which flows into the Maumee. Deep 
under the glacial deposite of clay and tiH lie Deypn: ^^ 
ian beds of shale, poor producers of water. 

Like most of the Black Swamp (former glacial lake 
beds) territory, Archbold was settled late in the 
Ohio story. In 1836 a Seneca County farmer walked 
througli swamp and wilderness to reach this place, 
build his log cabin, and farm his half-section of land. 
A few years later he sold lota to have neighbors. A 
railroad pierced the wilderness and the resulting set- 
lement fourteen years later encouraged more new- 
comers. The pioneer village of 300 was incorporated 
in 1866 with a Swiss harness maker ita first mayor. 
The village has the distinction of having changed 
two blocks of knee deep mud into the first paved 
street in the Toledo — Elkhart area. The construc- 
of a school iand St. Martin's Lutheran Church 
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were early indications of the 'kind of community 
spirit which pervades today. An electric interurban 
line from Toledo to Indiana, built in 1905, increased 
communication with neighboring towns and the thri- 
ving Toledo metropolis. In 1913, Archbold had a fire 
which wiped out most of ita business district, but by 
1925 the block was almost entirely rebuilt. Ruihley 
Park, named for a mayor who served 12 years, was 
proposed in 1922, and again reflecta the community's 
response to basic human needs. 

In contrast to Gatahall Brothers sawmill, which 
employed most of the village workers in 1885, there 
are now 22 industries in Archbold, employing 2700 
of the people who live in the area. La Choy Foods, 
a subsidiary of Beatrice Foods, and Dinner Bell lo- 
cated in Archbold in the 1940's because of the rich 
farm land and rail transport. La Choy, earlier in 
Detroit, moved out during World War II to raise 
and process tomatoes, regarded as necessary to the 
war effort. But after the war, the plant re-established 
its Chinese food processing. Wages in the food in- 
dustries were higher than the national average, a 
factor which drew a substantial labor force from the 
siurounding areas. Village officials attribute the in- 
crease in the number of planta following this pattern, 
in part, at least, to the quality of labor. Numbers of 
energetic German farm people, no longer essential 
to highly mechanized agricultural production, have 
joined the industrial labor force. A copper plating 
plant, Fulton Tubing/ and a woodworking plant also 
employ a large portion of the labor force. The healthy 
industrial complex gives Archbold a real estate tax 
base of $22 million. 

The food processing plants, although not the only 
heavy users of water, have high requiremente. La . 
Choy uses one million gallons per day; Dinner Bell, 
three or four million gallons per month. Deep wells 
-provided the -source ' until 1^^^ 
^officials-built-an upground reservoir ^^a 
treatment plant to guarantee continuous service and 
quality water. The plant was expanded an-^ a second 
reservoir constructed in 1961, providinc^ \ capacity 
for daily treatment of 2.25 million gallons a day. 

The process of treatment begins with water drain* - 
ing by gravity into purifying basins where ferric 
sulphate, lime in the form of calcium oxide, and car- 
bon are added to moving water. Flocculation is vis- 
ible to the eye and causes settlement to the bottom. 
Carbon is fed for taste and odor and chlorine for kill- 
ing bacteria. This is followed by phosphate feeding. 
The water then flows into large filter banks with 30 
to 40 inches of coarse jgravel on the bottom graded to 
fine sand on top. Water used to clean the sand filter 
periodically and the sludge material are flushed into 
Brush Creek. The treated water is then stored in a 
tank below with a capacity of 225,000 gallons, in an 
elevated standpipe storage tank, or pumped to cus- 
tomers. A new million gallon filtered water storage 




reservoir is to be completed September, 1973, on 
land west of the La Choy Food Products plant. The 
supply will be controlled automatically by telephone 
from the treatment plant 

Southwest of the village along Brush Creek is the 
sewage treatment plant. A tour of this facility is 
equally as interesting and enlightening as the water 
treatment: plant. The food processing plants are the 
major dischargers of water laden with organic waste 
material. The industries are taxed according to the ' 
amount of watei: consumed and the condition of 
sewage fed into the system. /In 1961, when the facil- 
ities were constructed, three industries, working 
with the village officials, helped by partially under- 
writing monies for construction. 

At the plant, the raw sewage is pumped from the 
intake lines to a primary tank where, during the two 
hours of detention, heavy material sinks and is then 
pumped to the first of two digester tanks. One ton of 
lii.^e a day is fed into the first mixture to remove the 
phosphate. Flocculation takes place and the minerals 
settle. In the primary digester hot air is introduced 
in the bottom of the tank. It rises and keeps the mass 
moving and the material in suspension. At the point 
of overflow the sludge moves into the secondary 
digester. This tank has a floating lid which traps the 
methane gas generated by the warm sludge. The gas 
is directed to an adjacent heat exchanger (furnace) 
where it is ignited and used to heat the hot air forced 
into the primary digester. Much of the time this 
source heats the whole control building as well. 
There is an auxiliary connection with a natural gas 
source which automatically provides the heat if the 
methane gas from the sewage is not sufficient. The 
digested, anaerobic sludge is drained off into tanks 
and delivered directly into the fields of farmers in 
the area. Municipal sludge is usually incinerated or 
carted off to landfills. But with air pollution a major 
problem and land for landfills-scarce or expensive, — 
the village of Archbold has pursued this course. The 
benefit as a fertilizer for the crops has been well 
demonstrated. 

I'he water from the first (primary) tanks with the 
heavy material settled out passes to first one aera- 
tion tank, then to re-aeration^ next, to a second aera- 
tion tank, followed by re-aeration. Water finally goes 
to a clarifier or sedimentation tank, is chlorinated, 
and stored in a lagoon on the property, and finally 
goes to Brush Creek. The excess sludge from this pro- 
cess goes into an aerobic sludge tank (where oxygen 
is fed in) with the same final disposition! Dissolved 
oxygen of three milligrams per liter is maintained. 



A vvater testing laboratory where samples of every 
step of the processes are taken five times a day pro- 
vides the basis for the monthly reports required by 
the health department. Tests are made for dissolved 
oxygen, oxygen demand, pH, copper, cyanide, ni- 
trates, phosphates, chlorine, settlement solids, sus- 
pended, dissolved, and total solids. 

Archbold^s council chambers, city clerk and trea- 
surer's office, police force, fire department and vill- 
age administrator's office are housed in the village 
building near the cmter of town. A recent renova- 
tion provided for an attractiye^c^ 
rooms adorned with a; gigantic aerial jphoto^ 
showing clearly all parts of the village, lliet m^ 
holds court once a week and i^ecutes his position 
in addition to running a business of his own. Consid- 
erable responsibility falls upon the 
young administrator, who was previojusly the super- 
intendent of utilities, llie village officials work with 
industrial leaders tp solve the mutual problems 
^ which arise. One lokiming hot too distantly is a w^ 
shortage. One possible way to avoid |i problem: is 
to join with the Maumee Consehrancy PisM 
the Depar tmen t of Natural Resources on a regional 
basis to construe t one large dam retaining 3.3 billion 
gallons of water. Some in the community 
this not practical--that underground water supplies 
should be tapped. Rather than risking a stalemate/ 
La Choy initiated a $28,000 idrilling program in 1972 
to determine the adequacy of that resource, only to 
find that the water was unusable. Plans are unre- 
solved as of Spring, 1973, but with Archbold^s 
history of joint problem solving, the village can be 
confident of reaching a reasonable and acceptable 
decision. 

Support for schools, churches and recreation has 
gone hand in hand vidth financial and govera 
institutions. In a period wheiTmiMt^maUl^ 
munities lose their young people to city opportuni- 
ties, an estimated 75 percent of Archbold's young 
people go to college, then return to the community, 
according to local school officiala Others attend the 
Four County Vocational School, or the Northwest 
Technical College which adjoins it, then take up po- 
sitions of responsibility within the industrial com-' 
plex or elsewhere in the community. This fact in 
itself is a tribute to the efforts of Archbold- s plan- 
ners. Contact: Mr. Nolan Tuckerman, Village Ad- 
ministrator, Archbold, Ohio 43502, Phone (419) 
445-4025. 



Location: South of the city limits on West High 
Street extension (County Road D)» east of Lick 
Creek, Williams County. 

This site is suggested as a study in resource man- 
agement and land use planning. It is a good example 
of preservation of a natural environment for studies 
in biology and earth science as well as a means to 
create awareness and understanding of environ- 
mental values in a total school population. 

Situated on a flat, open area, the outdoor laboratory 
is bounded on three sides by a ravine, and on the 
fourth, the north side, by railroad tracks. 

Three soil types are found at the site — Crosby 
Group, Brookston; Group, and Spinks Group. The 
Crosby Group consists of Digby sandy loam with 
zero to three percent slopes and is slightly eroded. 
Including poorly drained soil on the level land, it 
has a moderately deep rooting zone, moderately 
slow permeability, medium moisture supplying ca- 
pacity, moderate productivity potential, fair capac- 
ity for the storage and release of minerals, and a 
moderate wetness hazard. Much leaf mulch is^ being 
supplied to this section. ^ 

The Brookston Group contains Millgrove sandy 
loam and Millgrove loam soil with zero to two per- 
cent slopes and no erosion. It includes dark colored, 
moderately textured, nonacid, naturally poorly 
drained soil on nearly level land. It has a deep root- 
ing zone, moderate permeability, very high moisture 
supplying capacity and a high productivity poten- 
tial. These soils have a very high capacity for the 
storage and release of minerals and a moderate wet^- 
ness ikazard. Due to the wetness hazard, walnut and 
butternut were planted here in one section, 

Oshtemo loamy sand with two to six percent slopes 
and slightly acid soil characterizes the Spinks 
Group. The soil is light colored, sandy ^^^^^^ 
moderately well drained. It has a~i^e^^ 
rapid permeability, low moisture supplying capacity 
and a low productivity potential. This soil has a 
very low capacity for the storage and release of 
minerals, has a severe drought hazard, and is subject 
to wind erosion. A windbreak of multiflora rose, 
pine, and Lombardy poplar has been planted on the 
north side to help control this possible wind erosion. 
The other sides of the area are already bounded by 
natural wooded areas as previously mentioned. 

The original soil analysis of the area was performed 
by the Soil Conservation Service by request. Soil 
testing by students can help confirm their analysis. 

Extensive plantings have been made by the biology 
classes each fall and spring, concentrating upon a 
wide variety of species for teaching piurposes. The 
deciduous trees planted have been tulip, sweetgum, 
wild cherry, ginkgo, paw paw, beech, Lombardy 
O ir, pin oak, buckeye, Norway maple, sugar 



maple, ironwood, hornbeam, hickory, linden or bass* 
wood, walnut, and butternut. 

Among the coniferous trees, white pine, Austrian 
pine, yew, arbor vitae, blue spruce, Norway spruce, 
fir, red cedar or juniper, and hemlock have been 
planted. 

Shrubs and vines include bittersweet, autumn olive, 
chokeberry, and multiflora rose. 

The taking of wildflowers is discouraged. Plantings 
from a wildflower nursary in Minnesota were pur- 
chased to replicate naturally occurring species. 
These included white baneberry, wood anemone, 
columbine, jack-in-the-pulpit, wild ginger, turtle- 
head, Dutchman's breeches, gentian, hepatica, card- 
inal flower, Solomon's sea!, May apple, trillium,. 
bloodroot, carrion flower, foamflower, white violet, 
and-spring beauty. - - . - - 

Bird houses and a squirrel-hollowed log nest home 
have been erected. Grass nature trails, outlined by 
wood shavings obtained from the industrial arte 
department of the high school, are being built. 
Elementary students are contributing to the project 
by planting sunflower and other seeds to attract 
wildlife. 

The idea for an outdoor laboratory was first con- 
ceived by Ann Zumfelde of Bryan as a student at 
Defiance College. With assistance from the biology 
department of Bryan High School, she made it the 
subject of her winter term project at the college. It 
was hoped that a location could be found nearer 
the school, but this was not possible. 

Shortly after graduating from Defiance College, Ann 
Zumfelde died of a brain tumor. Following her un- 
timely death, a memorial fund was established for 
development of the laboratory. Most of the trees 
and.some equipment^were purchased with monies- 
from Jhisifund. J_ „__::Z 
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The site was a farm purchased by the dty of Bryan 
for landfill opei^itions; across the road from a similar 
site which had been filled to its capacity. However, 
the Ohio Departmc^^t of Health closed the second 
operation before much dumping could be accom- 
plished because of drainage into nearby Lick Creek, 
Now only the city leaf collection is dumped here 
and. these leaves, when decomposed, furnish excel- ^ 
lent mulch. Studente carry many of these leaves^ 
plastic bags to the outdoor laboratory area for 
mulching around old as well as newly planted trees. 
Students have been encouraged to make compost 
piles at their own home yards and to compare the 
results to expensive peat moss. 

Although utilized primarily by Bryan school classes, 
the laboratory may be visited by teachers or com- 
mittees of students interested in establishing their 
own outdoor laboratory facilitm In a few years, 
when the plantings ( mostly s aedlings) are larger. 
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other groups may wish to visit the site. No prior 
permission for visitation is required. 

Eventually it is hoped that a nature center can be 
constructed on another part of the farm adjacent 
to the outdoor laboratory. 



There are no shelter houses, sanitary facilities, nor 
water available. A parking area» suitable for about 
four school buses, is available along County Road 
D near Lick Creek. Contact: Biology Department, 
Bryan High School, Bryan, Ohio 43506, Phone: 
636.4536. 



CROSBY PARK AND G ARDENS 



Location: 5403 Elmer Drive, Toledo, off Reynolds 
Road, one block south of US 20. 

Although the Crosby Park and Gardens are still in 
the initial development, even the expansive green 
spaces and existing diversity of gardens and micro- 
communities can be exciting learning sites. Crosby 
Park and Gardens offer two important experiences 
in an informal outdoor learning setting: The oppor- 
tunity for teachers and youngsters to gain an aware- 
ness of purely natural systems as they might be 
found in a more rustic situation, as well as a close 
look at managed systems, such as the flower and 
children's gardens, associated with people-affected 
environments. Both of these experiences hold the 
potential for demonstrating how environmental 
problems can occur and the conservation techniques 
that can be used to solve them. 

A few huge apple trees behind the children's garden, 
an old barn, and a 20-acrd plot, formerly a rich soy- 
bean field, all were parts of the Hawkins farm in the 
past In 1920, George P. Crosby, a Toledo real estate 
broker, purchased approximately 20 acres of land 
adjacerit to the Hawkins farm where he built a mod- 
est wooden office for himself and a handsome stable 
for his daughter's horses. When Crosby died in 1965, 
this retreat was willed to the City of Toledo for the 
Gardens. ^ 

With the financial backing of the city Forestry and 
Parks Departments plans were made to develop a 
park and gardens. Within the past few years the 
initial phases of the plans have been implemented, 
including the construction of a conference building, 
the development of several flower gardens, and the 
purchase of 20 acres of the Hawkins farm. Another 
parcel of the Hawkins farm adjacent to the park was 
sold to the Toledo Board of Education for Hawkins 
Elementary School, which will share a creative play- 
ground area with the gardehs^^^ 
cation bias also biBCdme irivblv^^^^ in "planning iari^ 
supporting other park programs where possible. 

Evidences of the glacial lake plains which predom- 
inate in the entire Maumee River Valley are quite 
apparent in the essentially flar terrain of the park. 
It is broken only by a gentle slope leading down to 
the narrow creek which slowly meanders through 
the width of the park. Large red oak trees shading 
the wild flower garden and conference building near 
the park entrance, stand as the sole reminders of 
great hardwood forests which once covered this upd 
land valley. 

A walk through the wildflower garden, with its 
abundant rhododendron and azalea, and a glimpse 
of the park office, housed in Crosby's restored re- 
treat house and stables, immediately set the tone 
of a rustic and informal environment. The garden 
path is grassed and railroad ti?s form the lK)rders 
O le large flower be^ In the office building, the 



original overhead beamwork of the stables, the 
latched door handles, and even the old wagon wheel 
chandelier have been well preserved. 

From the expanse of the patio windows in the new 
conference addition to the stables, a whole spectrum 
learning sites is visible. A small ravine has been 
carved out to become a pond ecosystem housing 
water lilies and other vegetation, small fish, and 
microscopic life. In the large planter adjacent to the 
conference building a variety of ilora well adapted 
to sunny conditions are on display. At the children's 
garden, the soil is freshly plowed in the Spring and 
youngsters may plant their first vegetable plot. Be- 
hind the chiliken's garden lies the ecology study 
area. This meadow-like ecosystem will remain un- 
managed to follow its natural succession. 

The remainder of the park and gardens is laced with 
beds of beautiful tulips, gladiolas, hyacinth, and 
paper bircli trees. 

With just a little imagination, the visitor can see a 
neat red brick path planned to extend throughout 
the park and gardens. It will pass by the outdoor 
classroom amphitheater that is to be carved into 
the slope leading down to the creek. Behind it is the 
site for the greenhouse. In addition, several more 
landscaped terraces are planned to accommodate a 
special rock garden and a fragrance garden. 

Each of the diverse micro-environmet^ts at the gat- 
dens offers youngsters a unique learning experience 
in understanding the dynamics of natural ecosys- 
tems. The relationship between the eroded banks 
of the creek and the sediment in the creek, for ex- 
ample, is immediately apparent. Yoiith can gain 
invaluable insights into techniques used to beautify 
landscapes, bs^nk soil erosion, develop creative play 
areas, and make a vegetable garden. 

Teachers willb^^^ and 
gaidehs in' they bring but their 
classes. Then they. can assist their own students in 
learning about the park. An experienced horticul- 
turist will also be available. 

One stop that is a must before leaving the Crosby 
Gardens is the Toledo Environmental Clearing 
House found just in front of the park ofllices. It 
offers a wealth of environmental resource informa- 
tion on Toledo, the state, and the national scene. 

In the Spring of 1974, the park program is expected 
to be sufficiently developed to accommodate student 
groups. For the first few years only, groups are lim- 
ited to upper elementary classes of no more than 
35 children. Contact: Crosby Park and Gardens 
Horticulturist, Division of Forestry, 5403 Elmer 
Drive, Toledo, Ohio (419) 536-1031. 
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FINDLAY RESERVOIR AND WATER TREATMENT PLANT 



Location: The reservoir is southeast of Findlay oif 
SR 568 on county road 205. The treatment plant is 
at 110 'North Blanchard Street just north of the 
bridge over Blanchard River. 

This study describes a variety of sources of water 
for the city of Findlay, which hr^s a population of 
36,200, and the method of treatment, which includes 
the chemistry and physics of producing high quality 
water. 

An understanding oif geologic features and processes 
is fundamental for comprehension of water problems 
in any place, but in northwest Ohio this is particu- 
larly true. Geologists explain the basic principles of 
water movement by means of an hydrologic cycle. 
Great amounts of water In the oceans evaporate and 
rise as gases into the atmosphere. As the moist air 
rises it becomes cooled. If a tiny fragment of salt 
or particulate matter is available as a nucleus, the 
moist air particles condense as they cool to form 
clouds. Unequal heating of the earth's surface by 
the sun sets up movements of air or winds which 
carry the moisture-laden air over the land. When th3 
clouds become cool enough or other fa«'ujrab!d con- 
ditions prevail, precipitation in the form of rain, 
snow, sleet, or hail occurs and falls to the' earth's 
surface. Here it may strike a rock surface, a steep 
slope, blacktop street, or packed-down soil and run 
off into ditches, streams, rivers^ lakes and ultimately 
back to the oceans. Or if the surface has a vegetation 
cover or an open soil, the rain infiltrates into the soil 
and penetrates to a water table level below the sur- 
face which constitutes a great reservoir for use by 
plants and animals. This ground water moves slowly 
by gravity toward the watershed drainage basin and 
ultimately to the sea. Evaporation takes place where 
any land surface is exposed to air/ and together with 
transpiration of plants, createis a continuous cycle 
of mojst air as^^^^^ 
moves through a pordiis ro^ 
stone or limestone and encoiiifters a i shale layer 
through which water cannot move, the drainage fol- 
lows the shale layer to the surface and erupts or 
seeps to form springs. 

Such is the situation in northwest Ohio, in Seneca, 
Sandusky and Erie counties. Underlain by layers of 
limestone dipping a little to the north, rainwater 
drains into surface cracks, joints and sinkholes to 
the ground water level which produces a network of 
channels in the limestone. When a channel reaches 
an impenetrable shale layer it emerges af the sur- 
face to form springs, or in the case of the Blue Hole 
at Castalia, a deep well of water. 

The history of water in Findlay includes the use of 
such a spring as its source of water. Its first water 
system, installed in 1889, consisted of a reservoir 
fed by the Blanchard River ttirough filters of gravel 
O jarcoal. Tests showed this to be quite ineffi- 



THE HYDROLOQICAL CYCLE 



The circulation of water is con- 
tinuous and irregular, rather 
than cyclic. All phases operate 
simultaneously, but at different 
places, and at different times. 
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cient since the^ filtered water sometimes contained ; 
more bacteria than the river. In addition, tlie public 
water supply was badly polluted by waste from^nu 
merous oil wells in the watershed following the dis- ; 
covery of an oil fidd in the area; Instc^ 
a well, the Findlay officials investigated the^ Possir 
bility of tapping into a big spring or waterlwle oh 
Limestone Ridge about nine miles southeast of the 
city. The water was tested and found to be 100% 
pure. The rights were leased from the^ 
inch pipe was installed to carry the water to the city , 
and a pump was added to aid in times of heaivy de- 
mand. The^springpro^ 
water per ^y,V ite^^^ wm7:o^^ 
the needs of the city until i93l. ^According tb^l^^^ 
writer/ the spring water gave Findlay a new slogan: 
*The city of pure water and low taxes." The cold 
spring water from the ridge, now used with water 
from the reservoir, results in water of a lower temper- 
ature after it passes through the filtering process. 

The present impressive treatment and storage plant 
was built in 1930-31. Its capacity was four million 
gallons daily and it used lime-soda ash filters. The 
first reservoir was completed in 1949 with a capacity 
of 1.4 billion gallons. The second, built in 1969, has 
a capacity of a little over 3.5 billion gallons. To- 
gether the reservoirs cover a square mile. These are 
upground reservoirs, so-called because they are sur- 
rounded by dikes on the surface of the ground. 
Watf r is pumped into the reservoirs from the 
Blanchard River, but not at flood stage when full of 
sediment. It flows to the plant by gravitation. Aver- 
age daily ravr water coming into the plant at the 
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present time (1973) is seven and a half million 
gallons. 

The treatment plant is a clean and efficient opera- 
tion to see. Activated carbon is added to the raw 
water as it leaves the reservoir as a treatment, for 
taste and odor. At the plant the raw water is chlori- 
nated for bacterial control, and starts its treatment 
at the bottom of the softening unit where a solution 
of calcium hydroxidersbdium hydroxide and alumi- 
num sulphate is added. The water rises upward 
through a sludge blanket or cloudy section of the 
tank caused by suspended particles already precipi- 
tated. The water runs from that tank into a carbona- 
tion basin, where carbon dioxide is forced through it. 
Sodium fluoride is added on the way to settling tanks 
where most of the suspended calcium and magnesium 
salts settle out. The water then goes through rapid 
sand filters, is again chlorinated and conducted to an 
underground storage unit. The average hardness of 
the raw water is about 262 parts per million; treated 
water is near 80 parts per million. The water supply 
of Findlay has been iluorinated since 1967. In Feb- 



ruary, 1973, the Ohio Enviionmental Protection 
Agency gave the city's water quality and treatment 
facilities the highest ratings attainable. 

A trip to the reservoirs is a treat. The large one, 
enclosed by three and a half miles of dike, appears 
to be a sizeable lake, with sail boats and motor boats 
in a marina, people fishing on all sides, and a multi- 
tude of ducks during migration times. 

Findlay is the home of some large industries which 
are heavy consumers of water. Largest is the Cooper 
Tire Company, requiring 226 million gallons a year; 
GW Sugar Plant, 25 million; Eastman Kodak, ap- 
proximately 33 million; Ashland Refining, over 100 
million gallons per year; and RCA, 138 million. 

l^ie full tour is recommended for junior and senior 
high school students. Small groups of six to 10 are 
desirable for laboratory studies and analyses which 
students can learn to do in the water laboratory 
situated at the first reservoir. For laboratory studies, 
contact Jack Wilfong, Department of Biology, Find- 
lay College, Findlay, Ohio 45840. Phone (419) 
422-8313. For field trip, contact Director of Utili- 
ties, Municipal Building, Findlay, Ohio 45840. 
Phone (419) 423-6711. , i 




irfs over Ohio 



79 



GOLL WOODS 



Location: CfoU Woods is located approximately two 
mUes north of US 2 equidistant between Stryker 
: 'and Archbold in Fulton County. ^ 

It is suggested for study because it is a remnant of 
northwest Ohio as early settlers found it. The site 
is also an example of the preservation of a special 
natural community which is valuable for research 
and for knowledge and appreciation of a natural 
environment. 

The topography of the area is flat, being a lake plain 
underlain by Mississippian sandstone. It is a part of 
the old Black Swamp named for its blackish waters. 
The Black Swamp was the bottom of aii ancestral 
part of Lake Erie. Formerly/ the glaciers created a 
dam of ice preventing the natural flow of the stream 
to the 'north which reunited in a larger lake than 
the present Lake Erie. When the ice of the glaciers 
melted, clay and silt deposits prevented proper 
drainage. Since that time, most of the land has been 
drained by using tile/ channelization, and ditching. 
The swamps of GpU Woods have thus far escaped 
this fate. 

GoU Woods is one of the last fragments of the beau- 
tiful swamp forests of primeval virgin timber. The 
giant oaks here are truly awe inspiring — towering 
in height and extensive in girth. Many are over 100 
feet tall: Many require three or iour students with 
arms outstretched to circle their trunks. To gain 
the correct perspective, it is interesting to form this 
same circle away from the tree and then even more 
amazing to form it again back in the classroom. 

In addition to the oaks, there are slightly higher 
sections forming climax beech maple forests with 
their characteristic lack of ground cover due to the 
extensive shade/Other trees in abundance are iron- 
wood, hickory, ash, tulip, cottonwood, and bass- 
wood or linden; also pawpaw, sycamore, hop horn- 
b3am or muscle wood, box elder, dogwood, redbud; 
aspen and slippery elm. Many American elms were 
destroyed by the Dutch elm disease and a few bark- 
less trunks remain. The official state tree, the buck- 
eye, has been planted near one of the parking lots, 
and one of its close relatives, the horse chestnut, is 
also present in limited numbers. 

Students interested in wild flowers find GoU Woods 
a paradise. Oyer one hundred si>ecies are h^re in 
abundance. Now that it has become a^^p 
erty, it is hoped that teachers remind thevf students 
of the importance of not picking these flowers nor 
saving them for collections. As our population in- 
creases, such activities must be discontinued. We 
must study species in their living condition on field 
trips. ^ 

In addition to the virgin timber, students can ex- 
olore several large acreages of planted trees, par- 
^ Ay Austrian pine which will eventually furnish 
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fine coniferous forests to contrast with the decidu- 
ous ones. The forests offer a study in ecological suc- 
cession from one form to the other. 

Many of the tree species are labeled with large at- 
tractive sitpfis. A teacher may ;^ish to send members 
of his field trip committee ahead of the group with 
a jacket or some type of cloth to coyer the signs 
until the group identifies' the specimen. 

One section of the park has the Tiffin River with its 
aquatic species flowing through it. A few wood duck 
pairs nest here. This spot gives access for river 
ecology studies. 

In the swamp pools, tadpoles of the wood hog and 
toad can be found along with larvae of many insects 
including mosquitoes. During the mosquito season, 
it is strongly recommended 
along insect repellent.; Red-backed salamanders are 
the most prevalent species of salamander, but park 
rules prohibit students from leaving: the trails to 
turn over logs to find them. ^^^^^^^^^^^^ ■ ^ ^^^^^^^^^^^^^^ ^ v 

Deer are often seen on early morning field trips as 
well as in late afternoon when they wander but into 
the open areas of the newly planted tree plantationis. 
Raccoons^ opossum, grey md^ red fox/ ^^^M 
have also been; observed; Among ^^^^ 
chipmunk/ deer or white-footed mice, shrew/ the ^ 
nocturnal flyiiig isquirrel; 

^:comuion.' ' y' ^^-R 

Birds are in great abundance. The .tall ; t^ 

make identification of many smaller species diflicult 

for the untrained student, vbiit other sp'^ies below: 

the high canopy can be readily iclentified. Common ^ 

birds include wood thrush;^ 1^ 

pecker, wood pewee, tufted titmouse, cardinal^ 

Baltimore oriole, indigo bunting, blue 

chickadee, nuthatch, scarlet ta 

brown creeper. Among the birds bf prey, great 

homed owl, barred owl, rc^l taU haiwk^ 

hawk have all been observed nesting here. As^ the 

pine plantations increase in size, birds as well as 

other animals peculiar to this envirorunent can be: 

expected to fill this niche. 

The Goll family, for whom the park is named, came 
to the United States from France in 1836. Mr. and 
Mrs. Peter Goll, Sr., purchased 80 acres for $1.25 
per acre from the Federd^I^ in Lima in 

1836. They increased this acreage in the following 
years until it totaled over 600. ^^^^^^ l i 

The GoUs had great reverence for ihbse e 
trees, and Peter GoU, Sr/ detenniniecl to ^p 
part of it for posterity. So great waa his love for 
these giants, that he had an attractive wooden ferice 
constructed around a large part of it/^^^^^ ; s 

The woods remained in the GoU family for four 
generations with the love and pride of ownership 
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passing from parents to childien. It is indeed fortu- 
nate for all of us that members of each generation 
chose to follow the family tradition of preserving 
the woodland. 

Finally, in 1966, Mrs. Charles GoU Louys sold the 
woods to the Ohio Department of Natural Re- 
sources, asking that the woods be preserved for pos- 
terity with the verbal stipulation that no large trees 
were to be cut without consulting the GoU descend- 
ents. Unfortunately, however, the largest bur oak 
was felled in 1968. Broad swaths have been cut 
through the woods, also, to make paths for visitors 
to enjoy. But essentially the property remains as a 
memorial to the early owners. 



The future master plan for the GoU Woods property 
is to increase the present 322-acre area to a total 
of 1500 acres. The Tiffin River basin is to be im- 
pounded by the building of dikes to provide a large . 
fishing lake under a Soil Conservation Service proj- 
ect. The area would include picnic facUities^ Adiron- 
dack camping, concession house, and additiona 
parking. At present there^^^^^ 
house, or picnic ^bles. Many of these plans; how^^ 
ever, may weU ^ challenged by those wishing to 
maintain the natural condition of the woods an(d 
stream. Contact: Ranger, Maumee State Forest, Rt. 
1, Swanton, Ohio 43558, Phone: (419) 822-3052. 



LABINO GLASS SHOP 



Location: On the west side of the intersection of 
SR 65 and Kellogg Road, east of Grand Rapids, 
Wood County. 

The Toledo area has long been recognized in Ohio 
and elsewhere as the glass capital of the world. De- 
velopment of this industry was due to several fac- 
tors, one of which was the availability of natural gas 
which lured a Massachusetts glass manufacturer to 
this cheap fuel in the early 1880's. Local sandstone 
became an, important but never dominant factor in 
Toledo'^l^lass making. The expansion of glass and 
fiber glass industries coincided with the develop- 
ment of the automobile industry which required 
glass products, particularly plate glass. Other spe- 
cialties, including the manufacture of glass blocks 
for construction, were to follow. 

With quantities of glass emanating from commercial 
sources, it is small wonder that the ancient art of 
glass craftsmanship was resurrected^in Toledo. This 
study is suggested as a means of examining the cre- 
ation of the art form, the natural materials from 
which it is derived, and the processing of the mate- 
rial, for an understanding and appreciation of one 
of man's useful and beautiful tools. 

In 1965 Dominick Labino retired from a long and 
successful career in research and development of 
glass with one of the large Toledo glass manufactur- 
. ers and established a laboratory and glass blowing 
' workshop at his country home. With his accumu- 
lated knowledge of glass technology and his love 
for creative art in glass, it was a natuxal develop- 
ment for him to start blowing glass. In the few years 
since, Mr. Labino has created many pieces^ a repre- 
sentative number of which are on display at his shop. 

Forty different museums have some of his work in 
their piermanent collections and he has r(?ceived in- 
numerable awards in exhibitions. Cincinnati Mu- 
seum of Art, Cleveland, Columbus, Massillon, Ohio 
University, College of St. Joseph, Butler Institute 
at Youngstown, Milan Historical Museum, Capital 
University, Deficmce College, the Toledo Museum 
of Art and the Toledo Federation of Art Societies 
. Permanent Loan Collection comprise the places of 
exhibits in Ohio. Collections may be viewed in Corn- 
ing, New York; Lancashire, England; Washington, 
D. C, and many other cities in the United States. 

Glass has been made by hand by individual crafts- 
men since 1500 B.C. in Egypt and continued as a 
craft until a century ago. 3ut modern technology 
made it possible to mass produce uniform and in- 
expensive glassware with quality controlled by in- 
dustrial designers and engineers. Therefeie, glass 
making as an art by individuals almost completely 
died out. 

A dramatic breakthrough was made by the Toledo 
gj^^ m of Art in 1962, when it announced its first 



workshop in glass blowing. It was quite appropriate 
that the industrial glass capital of the world and a 
museum already committed to glass by virtue of 
its world-famous collection of ancient glass, Euro- 
pean and American g^ass, would begin a renaissance 
in the art of glass blowing. Dominick Labino con- 
tributed his special skill to this workshop and to the 
ones following. Four subsequent workshops were 
held in his own studio. Attendance was limited to 
experienced tzrtists and craftsmen, mainly university 
instructors who came from all over the country and 
went back to impart their skill to others. 

In 1966 the museum announced the first national 
glass competition. High standards were set and the 
Toledo Glass National became a greatly respected 
exhibition. A magnificent new gallery has been con- 
structed by the Toledo Museum of Art for display 
of glass objects. A striking creation by Mr. Labino^ .. 
a large glass mural at the entrance, entices visitors 
to explore the 4000 year history of glass. 

A tour of the Labino glass shop begins with an 
explanation of the chemistry of glass by the co-pilot 
of this venture, Mrs. Labino. Early basic glass 
compositions consisted of one of three systems: 
su i-soda-lime, sand-potash-lime, and sand-lead- 
barium-potash. The Egyptians, because they found 
a natural natron (an impure form of scda ash), used 
it on the first combination. Near the seacoast, sea- 
weed ash was used as a source of sodium. Where 
wood was plentiful, woodash was a natural and 
abundant by-product used in the second combina- 
tion. Chinese glass analyses seem to indicate that 
glass was composed of the sand-lead-barium-alkali 
type. (Dominick Labino, Visual Art in Glass, Btomi 
Co., 1968). 

Ancient glasses did not differ too greatly in com- 
position from those presently used. Modem tech- 
nologies have contributed to special glasses. The 
''singing^' crystal glass so cherished by a modeni^ 
hostess is the result of high lead content in the 
composition and of greater accuracy in the selection 
of raw materials, which in turn is the result of ad- 
vances in chemical analysis. 

^'Color development in glass has maintained a status 
quo, or in some cases, ha3 lost ground over the cen- 
turies. Color effects are the direct result of chemical 
changes in the glass composition during the fusing 
period, the forming period or annealing period" 
(Labino, op. cit.) 

At least 35 elements are used alone or in combina- 
tion to create color effects in glass. The oxide chemi- 
cal form is the one used most often. Copper, iron, 
nickel, cobalt, manganese, chromium, gold chlor- 
ide, silver nitrate, and cadmium sulphide are a few 
of the colorants which are added to. produce the 
spectacular results on display in the glass shop. 
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Reflection, absorption and transmission of light are 
actually responsible for the exciting color effects. 

The tour through the shop affords an opportunity to 
see the master craftsman at work. First a "gather" 
of molten glass is heated in a gas fired furnace. Mr. 
Labino has designed and constructed four of these 
with the heat r^ource at the top. The gather is at the 
end of a blow pipe which makes it possible to inflate 
the piece after it is first shaped by turning it in a 
cup-like wooden bowl. These bdwls are fashioned 
from fruitwcod, preferably cherry or apple. The 
object is then worked with other wooden tools/ a 
''punty" rod is attached to the base, and the blow- 
pipe removed. The artist then shapes the neck and 
the mouth of the vase, snaps off the punty, and the 
object is placed in the annealing oven where it 
gradually cools to room temperature. 



Though Mr. Labino follows the basic steps described 
above, most of his pieces are not simple. There 
are many other steps in b etween, and his object 
may be returned to the (umace inany/ times. In 
addition to his blown pieces, he makes solid sculp- 
tural forms which are executed entirely in the mol- 
ten state. , • V^l : ■■ 

The demonstration, the knowledge of the raw mate- 
rials used to produce calculated physical and chemi- 
cal reactions, and the display of the nnany works of 
art created by two unusual people is an experience 
of a lifetime. 

Hie Labinos will arrange tours for classibs in the fifth 
grade and up. Size of groups is limited to 30. Ar- 
rangements must be made several mionths in ad- 
vance. Contact: Mrs. Dominick Labino, Grand 
Rapids, Ohio 43522, Phone: (419) 832-2105. 
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;'! . Dominick Labino creating a work of «rf 5;';rr^v!g;J^^^^ 
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Location: on the Little Auglaize River and Middle 
Creek in the vicinity of^ and south of^ Oakwood and 
Melrose, Paulding County. 

The purpose of this study is to examine a massive 
channelization program initiated by the Maumee 
Conservancy District and the Soil Conservation 
Service. The material presented upon this highly 
controversial subject is designed to help teachers 
and students study fho area and arrive at their own 
conclusions, in so far as it is possible, regarding the 
merits of the program. The stqdy deals with land 
use planning, resource management and water 
quality. 

The Little Auglaize Watershed under consideration^ 
which includes its tributary. Middle Creek, lies in 
the eastern part of Paulding County. The area is 
underlain with Silurian age dolomites in the Monroe 
group, a fact which influences the soils to some 
degree. Of greater importance is its location in the 
old lakebed region, a part of Ohio commonly called 
the Black Swamp. The soils consist of laniinated 
}T layered silt and clay deposited in a tennporary 
lake dammed to the north by retreating ice. The 
soil association in the vicinity of the study is classi- 
fied as Paulding-Roselms, named for two of the 
towns within the soil region. The Paulding series soils 
are moderately dark colored, poorly drained, devel- 
oped in the very fine-textured lake clays. They^are 
gley soils formed from layers of blue clay showing 
partial oxidation. The amount of clay ranges from 
60 percent to more than 80 percent. The sand con- 
tent rarely exceeds 10 percent. The parent material 
(see soil profile in Reading Ohio's Landscape, "Soils 
of Ohio") contains from 15 to 25 percent carbonates. 
The water-laid materials are four to 15 feet thick. 
Gravels or boulders, common on most parts of glaci- 
ated Ohio, are almost nonexistent. The Roselms 
series are similar in clay and carbonate content but 
are light colored and occupy the bottomlands of 
the Paulding soil area. These contain less humus, 
showing formation under diflferent drainage con- 
ditions. Both soils occur on nearly level relief; water 
seeps through them very slowly. Surface ditches as 
well as field tile are needed for drainage. The pro- 
ductivity of the Paulding soils varies greatly with 
the management used. They are moderately pro- 
ductive where good tilth or surface preparation is 
maintained and adequate drainage provided. The 
Roselms soils are lower ih productivity. 

Most of the area has been cleared and Cultivated, 
although there are occasional woodlots scattered 
throughout. The native forests consisted chiefly of 
pin, bur and swamp white oak^ with elm, aah and 
hickory in the association. One small prairie grass- 
land north of Oakwood is indicated as being present 
in the early 1800's. . ; ^ 

^ ^ values are variable, primarily reflecting the 
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influence of the effectiveness in drainage. The better, 
slightly higher level Paulding soils sell for approxi- 
mately $800 an acre; the middle level $650; and the 
lower Roselms acreages about $400. I'he principal 
crops are soybeans and com. The growing season 
is long enough for field crops to mature. The winters 
are often cold, with temperatures of 20 degrees be- 
low zero and considerable snowfall. Summers bring 
oppressive, hot, humid periods. Moderate amounts 
of rainfall^ averaging 34.12 inches yearly; are fairly 
well distributed, although flooding is not unusual 
in spring and droughts in late summer or ia!l. ( Soil 
Sxxrvey; Paulding County ^ Ohio^ USDA Soil Conser- 
vation Service in cooperation with the Ohio Depart- 
ment of Natural Resources and the Ohio Agricul- 
tural Experimental Station, 1960). 

Following the passage of Public Law 566, establish- 
ing small watershed programs designed to meet the 
drainage, flood and drought situations 
Maumee Conservancy District orgaiiizied to insti- 
tute a massive c^nnelizatibiii prograni in VanWert, 
Paulding, Putnam and Me^ 
Auglaize River : project was approved in 1^67r And 
a ten-mile segment coixH)leted in 1969. The 
below Oakwood was ishorn of its vegetation on both 
sides, deepehcKl, widened a^^ relieved of some of its - 
meanderii^ oxtows. It was seeded prom^^ 
grass and at present has ihe appea^^ 
manicured lawii. Federal funds pai^ 
control aspects of the project^ land rights aiid 
ments for maintenance were obtained, and fanners 
whose properties adjoin were assessed for drainage 
'benefits.'^; ' v',-' 

A ten-mile segment of Middle Creek has:been com- 
pleted also (Summer, i972)i and another lO-nfiile 
segment is in the process of chiEmnelization (May» 
1973). Woody plants such uas^ a^^ 
dogwood, and numerous other species have ^^^^^^1^ 
planted on tile banks^ along with grass. The recent 
channelizing projgram is limited largely to one side 
of the stream, permitting the other side to remain 
in a fairly natural condition. Riprap, taken from 
the bed of the stream in the deepening process, is 
used on the out curves to prevent erosion. In addi- 
tion to the project planting along the banks and 
easement, farmers are encouraged to plant trees in 
small areas which are not tillable. 

The stream carries a heavy load of sediment par- 
ticularly after a heavy storm. Wildlife shelter along 
the banks is limited to grass, where it has had time 
to grow, and the water is praictically devoid of fish. 
Pre-date and -post-d^te surveys by the Division of 
Wildlife, jPindlay office, indicate that there has been 
a great decline in speciation/ Twenty-nine species 
. were present in thie Little Auglaize River prior to 
channelization; oiie, two or three species, usually 
minnows,, are found in the stream now (1973). 
While this river has not been famous for its sport 
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fishing since the building of the power dam at Defi- 
ance in 1915, there were some deep pools near the . 
mouth of the river that offered good fishing. 

Other wildlife surveys have been conducted to deter- 
mine populations of birds, reptiles, small mammals 
and deer in the vicinity of the channelized streams. 
Studies could not be made prior to the project and 
a number of yearly suiveys are necessary to make 
significant conclusions. Observations indicate there 
are more than 70 species of birds, some deer and 
small mammals present. 

Legitimate questions which should be raised regard- 
ing this program are: How many acres have been 
added to increase crop production? In considering 
the total community, is there enough benefit from 
deeper drainage ditches and flood run-off to balance 
the changed ecology of the region? Will the removal 
of vegetation along even one side of the channel 
add to dust storm soil erosion across the broad 
fields? How many miles of channelization can a 
conmiunity, a county, a state, a country tolerate 
before wildlife populations diminish to an alarming 
degree? Were adequate^ studies made before the 
program was institutrd to make satisfactory con- 
clusions? 

Drainage in the Black Swamp area hak been essen- 
tial from the outset for crop production. Improve- 
ments in ditching and tile draining have been a 
constant concern to the farmer and those agencies 
which serve him. Northwestern Ohio food produc- 
tion potential has been developed to a high degree. 
To what extent it is valuable to the total mviron- 
ment to continue experimentation with normal water 
conditions is a still unanswered question. 

Perhaps, from a geologic viewpoint, it might be 



asked how long the stream will remain in a channel- 
ized pattern. Geologic forces are forever at work 
and may eradicate man's efforts in a period of time 
too short to warrant the program. 

Li a cost analysis, it may well be recognized that 
funds are largely tax-structure derived. Would chan- 
nelization programs continue if thf adjacent land 
ov/ners, or others deriving flood benefits, had to meet 
the total cost? 

Recognizing that food production is essential to liv- 
ing and that agriculture is a major part of the econ- 
omy, are we as a society doing enough to support it? 
Is it important to consider reduced wildlife popula- 
tions in light of agricultural benefits? Another very 
important question: are we participating in plan- 
ning processes when the opportunity arises? 

These and other issues may be raised by ^^udents 
destined to be the decision makers of the n .-too-far . 
future. 

For help in locating study areas and parking facili- 
ties as well as interpretation of the project from the 
agricultural viewpoint contact: District Conserva- 
tionist, Soil Conservation Ser/ice, 315 North Wal- 
nut Street, Paulding, 45879, Phone: (419) 399-4771. 

Willing to assist in assessing the project from other 
aspects is: Clyde Burt, Box 26, Melrose^ 4586I9 
Phone: (419) 594-2213. 

A farmer who has participated in the program, bdth 
before and after channelization, and is willing to be 
of assistance is: Laurel Camahan, Route 2, Oak- 
wood, 45873, Phone (419) 594-2890. 

Another agency which can be consulted is: Division 
of Wildlife District Office, Findlay, Ohio 45840, 
Phone: (419) 422-6757. 




Location: Oak Openings is a 130 square mile area 
situated mostly in Lucas County^ but extending into 
Fulton and Henry counties. It is approximately 25 
miles long and five miles wide^ beginning near Napo- 
leon and stretching northeastward to a few miles 
west of Toledo^ near Sylvania^ Ohio. 

The purpose of the study is to outline areas suit- 
able for study ^ education and recreation and to de- 
lineate some of the proposals concerning the area 
as to their environtnental impac> as well as their 
social^ economic and cultural vuiue. These projects 
include the new Oak Openings Community^ the 
proposal by Swanton to obtain their public water 
supply in the area landfill siting as well as those for 
parks and natural area acquisition. 

The history of the areia is one of geology^ for it was 
formed as a result of the Wisconsin glacier 60^000 
years ago. The sands of the area are the former 
beaches of glacial Lake Warren which was about 
100 feet higher than Lake Erie is today. As the gla- 
cier receded^ the waters lowered leaving behind the 
sands which had been carried there from Lake Hu- 
ron shores. 

Early settlers were , attracted to the land because 
it was clear and drier than the nearby Black Swamp 
and lake marshes. It was believed by many that 
either fires set by the Indians or naturally occur- 
ring prairie fires kept the area clear. Yet it did not 
lend itself to farming and E. L. Moseley (1^24) 
noted it was characterized by poor crops, rundown 
buildings, abandpned farms. Today, the low swampy 
areas are largely drained and urban dwellers 
are moving into the oak "barrens'^ to build suburban 
estates and homes in areas close to Toledo. Other 
areas stili show signs of sub-standard dwellings and 
low standards of living. 

The level of the Openings is between 650 to 690 feet 
elevation. It is a sand area underlain by a relatively 
impermeable glacial till. The sand lies on this in un- 
dulating ridges from five to 30 feet deep. The water 
table is high due to poor subsurface drainage, and it 
lies atop the till. This results in low wet prairies 
between the ridges and a dune situation on top of 
them. There are many soil types but all are fine soils 
ranging from clay, sandy loam and fine sands to 
muck and peat deposits. The bedrock is dolomite^ 

Drainage is poor even with tile drainage. It is esti- 
mated the life of field tile in the area is one fourth 
that in most of Ohio due to the fine soils. There is a 
scarcity of natural streams; most of them go around 
the deep sand areas. But the ditches which were be- 
gun in the 1800's have provided a stream habitat in 
some areas. '{ . 

From the standpoint of vegetation, the wet prairies 
and railroad right-of-ways are the least disturbed of 
)enings' habitats. Neither of these has been 
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plowed and therefore, they reflect the most stable 
habitat. The sand hills are covered with oaks and 
grasses with the exception of the only inland mov- 
ing sand-dunes in Ohio which are preserved in Oak 
Openings Metropolitan Park. Moseley stated that 
the area was destitute of trees when first settled 
and that it had no natural drainage and was covered 
with water throughout the year. T^day aspen, su- 
mac, willows, maple and dogwoods as well as the 
oaks are found. Probably the commonest species of 
grass is Kentucky bluegrast't, but there are stands of 
big and little bluestem as well as reed grass in small 
stands. Huckleberries and blueberries are still abun- 
dant but the well-known cranberry bogs of the past 
have disappeared. Orchids are found in prairie areas 
and sundews can be found in suitable habitats; both 
the intermediate and roundleaved sundew are here. 
Lupine, gentians, club mosses, St. John's wort, birds- 
foot violets, lilies, ferns and many plants rare for 
Ohio are found here. Some of the rarest are the sed- 
ges and rushes. 

Birds of the Oak Openings include yellowthroats^ 
short-billed marah wrens, alder flycatchers, Ameri- 
can bitterns, Henslow's and Bachman's sparrows, 
yellow breasted chat, mallards, king and Virginia 
rails, marsh hawks, yellow warbler, red-winged 
blackbirds, swamp and vesper sparro 
warbler, blue-winged and golden-winged warbler and 
others. Game birds include quail and pheasant as 
well as the ducks and wbodccK^k and snipe. 

The area was once the home^of the Massasauga 
rattlesnake, but none have been found in receiit 
years, exterminated, no doubt, through man's efforts. 
Blue racers, fox snakes, hognose and gailier snakes, 
red backed salamanders, wood and tree frogs, Amer- 
ican and Fowler's toads, Blandings and painted tur- 
tles are found here, as is the box turtle. 

It has been reported that the muiskellunge was a 
possible prairie breeder and the redfin pickerel in- 
habits Oak Openings streams. Also found there are 
several species of shiners and darters, chubs, suckers 
and large mouth bass. White footed mice, red fox, 
fox and red squirrels, least weasel, while-tail deer,; 
cottontail rabbits, meadow moles, woodchucks, 
striped skunk, opossum, eastern chipmunk and rac- 
coons inhabit the Openings. 

Moseley and others have pointed out that while the 
land can be used for farming, it must be heavily fer- 
tilized for success. At one time, land in the area sold 
for $5 to $10 per acre. Recently, one plot had an 
asking price of $4000 per acre. This is due to urban 
encroachment anc^ subdividing of some of the area. 
Much of the land is wet, however, and sells for much 
less, some around $650 per acre.-The new Oak Open^*.. 
ings Community was proposed for some of the sub- 
standard areas as a rural renewal project. Its purpose 
would be to provide for residents a total community 



with improved housing, educational and medical 
facilities and job opportunities. . 

The wetter areas have a great value for recreation 
and preservation of natural areas. In fact, there are 
many, including the local planners, who believe its 
greatest value could be that of a green belt for the 
Toledo metropoli tan area. In this regard, some areas 
have been ser aside including Oak Openings Secor 
Metropolitan Parks (which is partially within the 
Oak Openings belt) and Maumee State Forest. Two 
other areas are under purchase, Schwamberger Pre- 
serve and Irwin Prairie, both of which are to be 
donated to the Ohio Natural Areas System. The 
Toledo Area Boy Scout Miakonda Reservation and 
Sylvania's Olander Park are also in Oak Openings. 
The Toledo Zoo has plans for an outdoor animal 
breeding farm in the area. All of these together could 
form a focal point for recreation in northwestern 
Ohio. 

The hydrology of the area is the controlling factor. 
Moseley pointed out that the differences in flora 
within the Oak Openings were due to the differences 
in drainage. Flooding in the area is not usually due to 
creek overflowing but to excessive rainfalls and soil 
conditions. Because of this, conservationists recom- 
mend limited construction in the area. The new com- 
munity plans show several man-made lakes and 
there is some question as to the effect of so many 
such lakes on the water table and subsequently on 
the plant communities whose existence is dependent 
on specific water conditions. Heavy residential and 
industrial building in the area may increase the 
drainage problems because of increased and more 
rapid runoff. The contemplated drilling of wells for 
public water supply should also be studied more 
thoroughly. 

Irwin Prairie and Schwamberger Preserve were pur- 
chased for the purpose of preserving their wet prai- 
rie, wet meadow, swamp forest habitats for the 
benefit of future generations and for study purpose. 
The effects of large withdrawals of water should be 
examined, not only because of the effects on these 
natural areas but also in relation to the general ef- 
fects of a lowering water table in a sand dune area 



with the underlying impermeable layers. It is quite 
possible that lowering the water table could destroy 
the very attributes that urbanites have moved to 
Oak Openings to enjoy. 

It should be noted that Oak Openings contains one 
sanitary landfill which is believed to be leaching into 
the ground water supply. Studies by the Soil Con- 
servation Service have been made on a number of 
recommended sites in the Oak Openings. They have 
not approved them. 

Thei^e are no alternative solutions to the lowering 
of the water table, largely because there is insufli- 
cient knowledge of what the effects of this might be 
and, therefore, there is little information with which 
to hold off development. However, good land use 
laws, both state and local, could protect what could 
be a useful green belt. Purchase of additional lands 
for open space couIJ be undertaken. While there is 
some land being set aside, it is insuflicient to protect 
the area or even to preserve substantial portions of it. 

The areas within Oak Openings which are public are 
Oak Openings and Secor Metro Parks which are 
open from 8 a.m. to dusk. Naturalist services are 
available. There are trails. A nature center is located 
at Secor Park and camping is permitted. An over- 
night facility is available at Oak Openings Park. 
For information contact: Toledo Metropolitan Park 
District, 911 Madison Avenue, Toledo, Ohio 43624, 
Phone: (419) 248-5911. 

Some areas of Maumee State Forest are within the 
Oak Openings and are open durinig the daylight 
hours. For specific information, contact: Ohio Dept. 
of Natural Resources, Division of Forestry, Colum- 
bus, Ohio. There are trails but no other facilities. 

Schwamberger Preserve and Irwin Prairie are pres- 
ently under the management of the Ohio Chapter 
of Nature Conservancy. Leaders for trips into these 
areas as well as into Maumee State Forest may be 
obtained through the Toledo Naturalists Associa- 
tion.! There facilities and no tirails at either 
Schwamberger Preserve or Irwin Prairie. Contact: 
Toledo Naturalists Association, 3831 Homewood 
Avenue, Toledo, Ohio 43612, Phone: (419) 473-7012. 
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PORT OF TOLEDO AND THE PORT AUTHORITY 



Location: on the Maumee River and Maumee Bay. 

The purpose of study is t^ examine the ecology of 
the area, determining the effects of the economy on 
the natural functions of the Maumee Bay area. 

Toledo is a young seaport situated in the middle of 
the Great Lakes, America's fourth seacoast. The 
port lies in the industrial and agricultural heartland 
of the United States, within several hours of the ' 
nation^s midwest cities. The opening of the St. Law- 
rence Seaway in 1959 created a new avenue between 
America's midwest cities and world markets. In the 
years since the Seaway's opening, Toledo has become 
known as the most aggressive port on the Great 
Lakes. 

Work is now under way on a new port facility in 
Maumee Bay. It will greatly increase the port's cap- 
ability to handle both bulk and general cargo, ac- 
cording to the port's publicity. 

There is a large and diverse general cargo. Major 
commodities are construction equipment, ma- 
chinery, chemicals, lumber, foodstuffs, steel and 
other metal products. Toledo is a container consoli- 
dation port and handles 50,000 automobiles per year, 
both import and export. The Port of Toledo is the 
home of the Foreign Zone serving the Great Lakes 
area. Grains from midyestem farmlands and coal 
and iron ore make Toledo's port one of the largest 
in the world for the trans-shipment of these pro- 
ducts. 

The Port Authority was created by an act of the 
Ohio Legislature in June of 1955. It is set up as a 
quasi-governmental body with broad powers. It is 
supported by a tax and may also issue bonds, exer- 
cise the right of eminent domain, purchase, lease 
, and operate dock terminals and publicize the port 
and its facilities. Several years ago, 3,500 acres of 
the land under ^he Maumee Bay were given to the 
port. The waters are still under the control of the 
State of Ohio. The Corps of Engineersf Detroit Dis- 
trict, empowered by the Rivers and Harbors Act of 
Congress, maintains the channel to the depth of the 
St. Lawrence Seaway. Dredging to private docking 
facilities must be maintained through private fund- 
ing. 

The channel is nearly 25 miles long, seven miles in 
the river and the remainder in Maumee Bay and 
Lake Erie. Since Toledo is not naturally a deep water 
port, access must be maintained by dredging. A pre- 
sent controversy rises from the plan of the Corps to 
dispose of the polluted dredging spoil in a diked 
area for the eventual use of the port as Facility No. 
, 3 The land base is owned by the port, but it is also 
^ one of the remaining known fish spawning areas in 
the bay. 

The requirement of impact statements and the open- 
: — q{ projects to citizen inspection have brought 
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out the fact that practically nothing is known of the 
effects of the growth of the economy on the life in 
the bay, except for the obvious changes. The Bureau 
of Commercial Fisheries is the only U. S. federal 
agency conducting basic research related to fish and 
aquatic life resources of the Great Lakes, and its 
Lake Erie office has been discontinued. 

The geologic story of the Toledo area is considered 
to have begun 490 million years ago with the accum- 
ulation of a thick deposit of limy mud on the bottom 
of an ocean. This deposit was compressed into the 
limestone and dolomite rock layers which underlie 
the western end of Lake Erie and because of their 
different hardness cause the varying depths of Lake 
Erie. An ice age followed during which the character- 
istic silt and clay of the Maumee Basin were depos- 
ited in the ancient glacial lake. The final result was 
a very flat laindscape, and a river with a very gentle 
gradient. Glacial moraines established the lines of 
stream flow as they now exist. 

The bay and its estuary are the product of the river 
which flows into it. The shoreline is low and flat and 
swampy. The material underlying it, both shore 
and offshore, is clay, which is easily eroded. The , 
Maumee is responsible for 25% of Lf^ 
load, 15% of the BOD (biochemical oxyg^ 
mand) load and 15% of the j^osphoiiis^^l^ 
contribution has been the subject of much^^^^ro 

The wiestern end of Lake Erie has a submerging 
shoreline, with extensive areas of wetlands inside 
the beach bars; The flow from the Maumee varies 
from day to day, month to month, and year to year. 
With low water it flows eastward imd with high 
waters it flows back and is subject to seiche move- 
ments conmion to Lake Erie. The bay is truly estu- 
arial in character. 

The removal of vegetative <xiver from^^^t^^^ 
created muddy streams which; smothered out ihe| 
native plant life. Marsh vegetation flanks the upper 
parts of the estuarial pbnck. Earl L. Core, biol^^^ 
of the University of West Viriginia, sur^^ 
aquatic plants of western Lake Erie in 1949 to re- 
cord the changes duri;:g the last fifty years since thc» 
survey of 1899. He concluded that there has been a 
significant reduction in the amount of aquatic veg- 
etation, and he considered possible causes were 
changes in lake levels, water movements, carp feed- 
ing habits and agricultural activity. 

Eutrophication of the lake due to the vast in-pouring 
of nutrients and other pollutants has caused the 
acceleration of unwanted plant growth. Algae 
blooms have become a threat; 

The Maumee was once the best smallmouth bass 
fishing area in the middle west. Increase in the qual- 
ity of the catch is coming back very slowly with the 
decline in pollution and with new regulations in 
force. \ « 



Ducks, terns and gulls use the bay waters, but are 
now reduced in numbers. However, islands created 
from dredging spoil might prove valuable as nesting 
sites if dedicated to wildlife instead of being used for 
commercial development. Gulls and terns nest on 
small islands already in the bay. Although many 
studies have been made in the past, the bay's ecology 
has been ignored in recent years. It is the area that 
nobody knows, exci?pt for commercial development. 
There is a strong movement to correct th>s situation 
in order chat ecology and economy can be associated 
for the long term good. 

Although there are many facets to Lake Erie's 
environmental and pollution problems, it is the 
acquatic life organisms from the smallest algal cells 
to the largest fish that have borne the brunt of the 
changes and are the prinicipal vectors for trans- 
mitting the effects of change to man. Despite the 
tremendous value of the fishery of the lake, including 
ihe bay, pollution is steadily destroying its worth. 
Accelerated enrichment, unabated pollution — in 
spite of tremendous efforts to install pollution con- 
trol — over-expioiiation, and introduction of exotic 
species, have all been gu?ded or misguided by man. 

There has been a drastic shift from high- value fishes 
to medium and low yalue fishes. The lake trout, 
northern pike and sauger catches in quantity are 
now a thing of the past. Sturgeon, whitefish and 
Cisco have become nearly ext:\iCt. Emphasis now is 
on catching medium value fishes like yellow perch 
and white bass. Destruction of the valuable mayfly 
benthos, a 20% increase in plankton, the diet staple 
for several nuisance and low value fishes, increased 
levels of mercury in many fishes, and the destruction 
of spawning areas the most valuable fishes have 
been caused by industrial, municipal and agricul- 
tural pollution and enrichment. 

Measures taken by the State of Ohio to save the 
walleye by prohibiting commercial fishing have 
stirred support from many sport fishing groups. 
First to protest filling the bay for Facility No. 3 ^ 
the port are the Lake Erie Wildfowlers. 

A recently received communication from the Na- 
tional Environmental Protection Agency to the Dis- 
trict Corps of Engineers adcs for a revision of ihe 
imiMct statement previously filed on dredge spoil 
disposal. This is based on anxiety that significant 
environmental damage may result from execution of 
the long range Port Authority plan which is proposed 
under the present law. A coalition of citizens' groups 
is requesting a series of scientific studies, including 
a bottom sediment survey of the harbor area, prior 
to construction to determine existing conditions in 
the harbor and to serve as part of baseline data to 
evaluate the environmental effect!) of this project. 

There should be a detailed discussion of the spawn* 
* ^ in terms of their uniqueness, attraction, 
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and type and populations of fish associated with the 
different spawning beds, and the role that the beds 
play in lake-wide and local fish propagation. Ques- 
tions such as how much spawning area has pre- 
viously been eliminated in Maumee ^y and what 
are the effects on birds and mammals need to tie 
answered. So far studies of this nature have been 
turned down because the Maumee estuary has been 
considered too complra to analyze at this time. How- 
ever, two programs are underway: the Plan Commis- 
sion and the Toledo Metropolitan Area Council of 
Governments are conducting a study fr;i^ the plan- 
ning and development of the lower reaches of the 
river, and the Great Lakes Basin Commission Level 
B Study of the Maumee was included in the Presi- 
dent's budget to be funded for three years at a cost 
of $1,500,000. The baiy is not included^ but the bay 
is what the river makes it, and plans for its develop- 
ment will come under scrutiny. 

Tours are not conducted by the Port Authority, but 
an automobile cr bus tour might begin at Bay View 
Park on the west side of the river^ follow Summit to 
Broadway to Logan, tc Erie to DiSalle Bridge 
(1-75), to Miami to Frotii Street to St. La 
Drive. A parking lot and observation deck have been 
provided at the overseas cargo center on the east 
■side. ' .^■ • 

From the van(;age point of the Cherry Street bridge 

or the observation platform one can get a good view 

and a feeling for the scope of this port, which has 

dodcs spread seven miles up the Maumee; helpiiig 

to make it the world's leatding moyer of soft coal. 

Big Lucas, the city's enormous heavy lift crme^^^^^ 

in evidence, and students can watch^^h^ 

smaller ones at work. A ffrai^ 

million bushels pf graiii and gigratic m^ 

are nearby; More »^ is the inland fbre^ 

zone where goods from fomgn' f^ 

unloaded^ repacked; sort^ 

ships unthout bemg chaii^gedi impb 

the jporlC inbye products for which Toledo is 

world toibusr-jeeps, spark iphigs 

glass (Marion Renick, pAio,^^^ 

1970.) To a critical mindf a iport raises 

the question how pure air^ cle^^ 

healthy ecology can be rc»tbred and 

amidst atll this activiiy of cranes, ships, and jpk)^ 

plants— to the long range benefit of dl. y ^ 

Bus trips can be arranged wittii the Toledo Area 
Regional Transit Authority . Phom 

Fbr farther information contact: 
Public Relations Department, 241 Superior Street^ 
Toledo, Ohio 43604; Phone: (419) 243-8^^ : 
Toledo Municipal Area Council of Government; To* 
ledo, Ohio 43604, Phone: (419) 24J-9155. 
Great Lakes Basin Commission, 220 Huron Street* 
Ann Arbor, Michigan 48108. 



SWAN CREEK 



Location: Swan Creek is a major watershed among 
several Maumee River tributariefi of the area. It 
consists of almost 204 square milefi in Lucas» Fulton^ 
and Henry counties. Originating in Fulton County^ 
it meanders 45 miles southeasterly toward Toledo 
where it enters the Maumee River about three miles 
from Maumee Bay near the city's downtown. 

The purpose of this study is to delineate areas suit- 
able for study, education and recreation and to indi- 
cate briefly the effects of a Public Law 566 Small 
Watershed Project for t^ e stream. 

Historically, Swan Creek emptied into the Maumee 
estuary near where the Ottawa River enters; a nar- 
row slip of land separa|ed them. At that time, Swan 
Creek had the typical drowned estuary of streams 
entering the south and western waters of Lake Erie 
and the land at its mouth was heavily timbered with 
patches of swamp. The mouth then was 200 to 300 
feet wide and overgrown with sub-aquatic plants 
including pond lilies,' rushes and wild rice. It was 
affected as is the Ottawa River by the wind-induced 
tides or seiches of Lake Erie as far as three 
miles upstream. Recent studies indicate there is, 
even today with its mouth three miles further up- 
stream, an effect from these seiches. The old mouth 
is the site of three attempted townsites and the for- 
mer stream bed was the bed of the Wabash and Erie 
Canal which entered the present Swan Creek at Erie 
Street in Toledo. 

Drainage in the area is a problem due to the flatness 
of the terrain. The gradient of Swan Creek is abdut 
2. 1 feet per mile, almost the same as that of the Mau- 
mee River. The creek runs through calcareous lake 
bed soils. There are both heavy clay soils and sandy 
beach ridges although Swan Creek skirts the deeper 
sand areas of the Oak Openings. The bedrock is shale 
and limestone. A dolomitic outcrop occurs in the 
b d of Swan Creek near Monclova, Ohio. It has four 
'major tributaries: Ai Creek, Blue Creek, Wolf Creek 
and Cairly Creek. The upper reaches of Swan Creek 
are characterized by sharp bends and the formation 
of small ox-bow lakes due to the natural stream de- 
velopment in the main channel. Many man-made 
ditches flow into Swan Creek and its tributaries, con- 
tributing to the flow. The lower part of the stream 
is much like a slow millstream mont the year. Un- 
like the nearby Ottawa River, it has never gone dry, 
to our knowledge, although in drought years, it Kas 
been considerably reduced in volume. 

A great deal of the streambed passes through wooded 
areas including Oak Openings Metropolitan Park 
and Swan Creek Metropolitan Park; 75% of the 
watershed is ir^ cropland and pasture, 16% is 
wooded. In the wooded port ions are found skunk cab- 
bage, trillium, hepaticas, bellflowers, wood nettles, 
iaiteror gdldenrods, v^^ squirrel com, cone-flow- 
g ' Indian pinks. ^ ^ 



The trees in the cropland sections are most apt to be 
cottonwoods, buckeyes and sycamores. The black 
and red oaks predominate elsewhere. Some willows, 
ash and ha w4 horns are found. Formerly there were 
many chestn ts^ beech and hickory, but due to clear* 
ing for farming, most of these are gone. One area of 
the watershed near Monclova has about 50 varieties 
of shrubs and trees^ including 18 to 20 species which 
are among the largest in Lucas County. Here are 
found Kentucky coffee tree, sassafras, red and pin 
oak and cottonwoods as well as sycamore and willow. 

Animal life, for the most part, is confined to the 
smaller forms among mammals; voles, shrews, wrx>d- 
chucks, skunk, red fox, opossum and raccoon. White- 
tail deer are found, however, in some of the wooded 
areas. 

Fishes of Swan Creek are several species of darters, 
large-mouth bass, sunfish, bluegillf bullheads, min- 
nows, shiners, carp, chub, suckers and gizzard shad. 
Most prevalent are the chubs and sandshiners. 

No information is available concerning the inverte- f 
brates oi' the stream. Inasmuch as some of the other t 
northwestern Ohio streams ai^ knoi>m to be^^^a^ 
those having some of the most diverse mollusk popu- 
lation in eastern North Americai, this should be stud- 
ied. Some species found in other northwestern Ohio 
streams are found nowhere else in the world. 

Croplands predominate in the watershed, some : of : 
the most productive croplands in Ohio. Due to the 
extensive agriculture, there is a heavy load of en- 
riched silt. There is also some industrial pollution 
from the village of Swanton originating from plastics ; 
manufacturing. However, the largest burden of po^^ 
lution starts once the stream crosses the western 
edge of the Toledo metropolitan area. The inputs are 
largely silt and organic wastes, but leaking septic 
tanks, combined ranitiffy and storm sewers and sub- 
urban sewage treatment plants contribute their 
share. A new treatment plant near Waterville is in-] 
tended to alleviate some of this. Much needs to be/ 
done to utilize it fully. 4- j 

The wooded portions of the watershed are largely 
those within the two metropolitan parks. Here there 
are opportunities for recreation, both scheduled and 
unscheduled. Swan Creek also passes through a nat- 
ural area established by the Maumee Valley Country 
Day School, The Medical College of Ohio owns a 
portion of the abutting land that would be suitable 
for extension of a trail. Also, within the city of To- 
ledo, "Highlmd Park' lies in the flood plain of the 
creek. A contemplated trail running from Reynolds 1 
Road (where the Maumee Valley lands are) extend- 
ing through Swan Cijeek Park, the medical college 
and state hospital lands, thence through an urban 
wooded area to Highland Park and down Delaware 
Creek to the Maumee River has been considered, . 
but the problem of obtaining sufficient easements 
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through some of the private properties involved has 
blocked progress in this direction. 

In 1966, Public Law 566 Small Watershed Project 
was proposed through the Soil Conservation Service 
for 24,000 acres of the watershed (approximately 
of its total acreage). The purpose was to alleviate 
''flooding" in the headwaters are; Three alternative 
plans were offered: one involvinr hree dams, two on 
Swan Creek itself and one on ^i Creek; Ai Creek, 
Wolf Creek, Upper and Lower Swan Creek all to be 
deepened and graded with only clearing and snag- 
ging within the city limits of Toledo; or a combina- 
tion of the channel improvement and a single dam 
on Ai Creek. 

There has been some opposition to the plan, because 
of the damming and destruction of bottom life and, 
in part, because of augmented flow which could in- 
crease flooding in the City of Toledo where there are 
a number of homes in the flood plain. Supporters 
believe the augmented flow to be necessary to allevi- 
ate flooded fields and point to the project as one 
which would also alleviate pollution. 

Within Oak Openings Park, the park district has for 
some time considered the building of a lake in a 
natural depression (flood plain of Swan Cror-^L 
The hope is to obtain this through d-amit I .^VMti 
Creek near where it crosses SR Much of the 
woody growth has already he^n cleared from this 
area, but no funding h>yM ivjen allocated to this yet. 
It should be roted the park district has, after 
many years with^iui dependable funding, obtained 
its own levy and may feel that It has monies for this 
project now. Both Blue Creek and Wolf Creek have 
been proposed for additional Public Law 566 
projects. 

Due to the flat terrain of the area, there is a legiti- 
mate question as to what constitutes flooding and 



what constitutes lack of drainage. Heavy rainfalls 
do not: drain from fields of the area due to the under- 
lying till. It does not seem feasible to implement a 
Public Law 566 which would drain wetlands, but not 
necessarily do as thorough a drainage as would be 
necessary for the farms of the area. Where this par- 
ticular project is concerned and as government funds 
are involved, it may be less expensive to purchase 
the flood plains rather than pay for draining them. 
This would also make available more recreation 
lands as it would provide public access to fishing 
and hunting areas. Inasmuch as such lands also help 
to retain water table levels, this should be considered 
and, if needed, state legislation could be introduced 
to make such purchases possible, here as well as inl 
other similar situations. ' 

It should also be noted that the 566 proposal would 
not clear up poUutioa In fact, it increases siltation 
for a considerable period following completion of the 
project. 

The Oak Openings Park lake, while it is feasible and 
might add to the recreational facilities of the park, 
should be examined in the light of the amount of 
siltation which would be trapped behind the dam. 
If it should be undertaken, a proper siltation basin 
should be constructed which could be periodically 
cleaned. 

Swan Creek can be most easily viewed at the two 
metropolitan parks on its course. These are open 
from 8 a.m. to dusk. More information concerning 
the visitor centers at both parks as well as naturalist 
services and trails can be obtained by contacting the 
Toledo Metropolitan Park District, at 911 Madison 
Avenue, Toledo^ Ohio. 

The cropland segments of the stream and the urban 
portions involve private lands under many owner- 
ships. Access to any of these would have to be ar- 
ranged through the owners individually. 
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TIFFIN GLASS PLANT 



Location: on Vine Street in northwest Tiffin. 

Tiffin Glass is suggested for study because it repre- 
'sents one of the early glass plants which is producing 
a quality product from raw materials, is advanta- 
geously situated, and conducts gipod educational 
tours. The physical and chemical changes in the 
wide range of minerals present a view of the many 
aspects of science that converge in glass making. 
The use of water, electricity, gas, oil, machinery and 
labor are aligned with resource management, air and 
water quality and energy uses. Culturally the prod- 
ucts arf.'i important as objects of beauty and 
graciotJness. 

Historically, the Tiffin Company dates back to the 
late 1800's, corresponding to the development of the 
glass industry in the Toledo area. From the begin- 
ning it has been relatively small, v.ith a specialty in 
quality blown glassware. It became known as Tiffin 
Glass in the 1930's when the U. S. Glass Company 
sold its holding^^ After a variety of vicissitudes in 
1963^ at a time when many glass companies thro* *gh- 
out Ohio, Pennsylvania and West Virginia were fac- 
ing financial crises. Tiffin went bankrupt. By means 
of community support, the former owners managed 
to begin business again, and in 1969 the company 
was purchased by Interpace Corporation, who gave 
new impetus to the industry. 

A tour through the plant begins with a quick look 
at the outlet store where groups assemble. Fine ware 
is on display and for sale, but many popularly priced 
items are available, also. 

A look at the raw materials which are combined to 
make glass is not always included in the trip through 
the plant. However, high school groups should re- 
quest that this part of the tour not be omitted. 

Basically, seventy-five percent of glass is quartz, 
chemically known as silicon dioxide, and a fine, pure 
quartz sand is necessary. Tiffin procures this product 
from a Pennsylvania company which processes sand- 
stone layers of rock. Occasionally beach sands are 
used. One or more of thirty minerals are combined 
in a dry mix, minerals which contribute to the melt- 
ing process, viscosity, removing excess gases, 
strengthening or coloring the glass. Soda ash, deriva- 
tive of cnlcium carbonate ard sodium chloride (lime- 
stone and salt), is needed to melt sand. Potash can 
be used as a substitute for soda ash but is more ex- 
pensive. Limestone modifies the glass viscosity so 
that it can be worked satisfactorily. Litharge is a 
source of lead and also modifies the viscosity particu- 
larly needed for fine crystal. 

Nitre aids in the refining of glass or removing excess 
gas. Antimony serves the same purpose. For 
strengthening glass, borax is added. 

r«u^:«3lg 4q make glass clear, arid the fine 

jgP^Q produced ^by Tiffin is famous for that prop- 



erty Colorants are added in some o! the fine ware 
but are particulaiiy important in the casual com- 
potes, glasses, sherbet dishes, vases and other items. 
Titanium dioxide yields an orange color; violet is 
produced by manganese dioxide. Sodium diuranate 
is a source of uranium which provides a yellow color, 
as does cerium hydrate. For a pink or red color it is 
necessary to use selenium. Chromium oxide is a 
source of the color green, and potassium dichromate 
provides another shade of green. Blue comes from 
powder blue, a cobalt oxide. 

The materials are wieighed and the desired amounts 
for a specific kind of glass are combined to form a 
"batch.'' These are taken to the furnace room where 
they are subjected to high temperatures in a large 
furnace. A "gather,'' which can be compared to a 
handful of material/is removed from the furnace at 
the end of a blow pipe and handed to the master, 
who places it in a mold and blows it to the hollow 
shape. Other workers level, trim and add the stem, 
which is fashioned in the same way. At each station, 
excess or defective glass is saved and returned to a 
crusher to be rec^ \ Worn out refractories (ce- 
ramic furnace units, ^nachinery and contaminated 
materials are perr dically hauled ]tp the dump. * 

The plant contains two furnaces used for th^ 
lion, one of which cannot be operated constantly 
due to lack of skilled labor. There are 250 employees, 
some highly skilled. These people come from a wide- 
area, but the supply dues not meet the demand. A 
number of young people are presently learning the 
trade on the job. Large industries in the region tend 
to draw away the available labor supply, llie great- 
est cost in production is labor; the raw materials 
are comparably very low in cost. 
Blown glass is the specialty of the plants but one 
furnace with contingent madiinery and workers pro- 
duces less expensive casual table glass. It has 10 
molds operateid mechanically compared to the single 
blown glass operation. 

The glassware on a conveyor belt moves through a 
tempering process. The casual ware is inspected and 
boxed for storage. The stemware is washeid in one of 
the world's largest automatic dishwashers and those 
pieces requiring hand etching or other decoration 
are sent to designated stations. Gold, silver and plat- 
inum may be applied on special ware after crafts- 
men put on an etching design and the glassware has 
been in an acid bath and the dishwasher. Some of 
the ware is washed several times before it is ready 
for packing. It Is fascinating to watch the skilled 
craftsmen as they add the finishing touches to the 
already artistically fashioned glassware. 

The energy source for the furnaces had been gas 
until the fall of 1972. At that time the plant was 
required to convert to oil heat during the winter 
months, and officials recognize the possibility that 
this requirement will continue or even increase. 
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BEST COPY AVAILABLE 



Water in the plant is used for cooling, dishwashing 
and sanitary purposes. Sanitary waste is discharged 
into the municipal sewage treatment plant. Chem- 
ical waste including detergents passes through a 
series of sumps or settling tanks where it is treated 
prior to discharge. In the near future a neuiializer, 
along with sophisticated monitoring equipment, will 
be installed to control this process. 

Workers who handle the uranium are checked 
monthly by government inspectors and thus far 
(1973) the reports have indicated minimal radia- 



tion pickup. Air pollution fiom the gas and oil furn- 
aces is negligible. 

The Tiffin plant personnel give school and group 
demonstrations upon request: four tours a day dur- 
ing the summer, two during the winter nontbs, and 
school groups as requested. Participants must be 
six years of age or older. Trips for elementaiy stu- 
dents are geared to their level. Contact: Director of 
Public Relations, Tiffin Glass Company, Tiffin, Ohio 
44883, Phone: (419) 447-5313. 




ADDITIONAL MAUMEE RIVER WATERSHED SITES 



Auglaize River Power Dam, on River south of city, 
Defiance 43512, Defiance County. 
A good» site, for studying river ecology, this area is 
accessible during low water stages. The dam is no 
longer used for generation of power, but the im- 
poundment remains. Water quality, land use. 
Auglaize Village Woods, west of Defiance off US 24, 
Defiance 43512, Defiance County, contact: Defi- 
ance Historical Society, Defiance 43512. 
A preserved black swamp forest with stands of hick- 
ory and swamp white oak, a valuable glimpse into 
early northwest Ohio conditions. Resource manage- 
ment. 

Beaver Creek Wildlife Area, six miles north of 
Bryan, east off SR 15, Bryan 43506, Williams 
County, contact: Division of Wildlife, 952 Lima 
Avenue, Findlay 45840, phone: (419) 422-6757. 
A natural environment involving old lake beach 
ridge, beech-maple forest with flood plain species of 
trees in lowland. There is good contrast between 
moraine and beach ridge uplands on northwest and 
Black Swamp area on the southwest. Stream studies 
show abundant life. 

Bryan Canning Company, 620 East Perry Street, 
Bryan 43506, Williams County, phone: (419) 
636-3454 

This company specializes in the canning of toma- 
toes. It has recently installed expensive sewage 
treatment plant. Resource management and water 
quality. 

Camp Hertzer, located on County Road 33, five 
miles north of Tiffin, Tiffin 44883, Seneca County, 
contact: C. W. Lutz, 465 East Perry Street, Tiflin 
44883, phone: (419) 447-5963. 
This is a camp on the east bank of the Sandusky 
River where water, reforested farmland, mature for- 
est and grasslands studies may be conducted. Land 
use, resource management, water quality. 

Camp Michael Youth Community Camp, Seven 
miles southwest of Bucyrus on Shipp Road, Craw- 
ford County, contact: Douglas Wilson, c/o Jay's 
Toggery, North Sandusky Avenue, Bucyrus 44820, 
phone: (419) 562-1236 or Camp Michael, phone: 
(419) 562-2764. 

A site for studying river life, sedimentation and veg- 
etation along the Sandusky River. Adjoining prop- 
erties belonging to Dr. Piaul Sears and Charles 
Tschanen may be included in the field course. Water 
quality and land use. 

Campbell Soup Company, on east side of Maumee 
River, north of Napoleon, contact: Tour Director, 
Campbell. Soup Company,-Napoleon. 43545, phone 
(419) 592^1010.- • 

A tour through this outstanding food processing 
plant can be arranged for high school classes on 
Ti^G/iay, Wednesday and Thursday from November 



Cooper Tire Company, at Lima and Western Ave- 
nues, south side of Findlay, contact: Public Rela- 
tions Director, Findlay 45840, Hancock County, 
phone: (419) 423-1321. 

A limited number of tours are given to high school 
students or older for educational purposes. 

Cranberry Township Brick Arch, located % mile 
south and west of New Washington, contact: 
Herbert Harrer, New Washington 44854, Crawford 
County, phone: (419) 492-3571. 

Well worth studying for its historical and geologic 
value, this tunnel was a drainage ditch in 1892 for 
an extensive cranberry marsh. The engineering difl^- 
culties encountered were met in a unique way. 

Deep Cut Park, located on west side of SR 66 on 
the county line near Spencerville, Spencerville 
45887, Allen County. 

Deep Cut refers to a 6600 foot long excavation 
through a glacial moraine for the Miami and Erie 
Canal system. The site has been named a National 
Historic La:idmark. 

Defiance City Sewage Plant, on SR 424 west of city, 
contact: City Building, Defiance 43512, Defiance 
County, phone: (419) 784-2101. 
A tour affords observation of unusual secondary 
treatment facilities and the ''L\mpro'' digestive pro- 
cess. Water quality. 

Dura Sanitary Landfill, at 444 Dura Avenue, To- 
ledo, contact: Manager, 2411 Albion Street, Toledo 
43606, Lucas County, phone: (419) 255-1500. 
This 67^/^ acre site is now used as a landfill but will 
eventually become a park facility. Methods of han- 
dling refuse and coyer material are worth observing. 
Land use and resource planning. 

Fondessey Enterprises, Inc., 876 Otter Creek Road, 
Toledo 43616, Lucas County, phone: (419) 726- 
1521. 

This company maintains and operates a sanitary 
landfill for the disposal of solid wastes of the city of 
Oregon. Guided tours may be arranged. Air and 
water quality. 

4-H Camp Palmer, southwest of Fayette near Harri- 
son Lake State Park, contact: County Extension 
Agent, 4-H Key Building, Wauseon 43567, Fulton 
County, phone: (419) 335-9071. 
Marked nature trails and winterized facilities are 
new features at this site. Stream study and a re- 
forestation program may be observed. Resource man- 
agement, water quality. ; 

Indian Mill State Memorial and the, Sandusky^ 
. River, off SR 23, 3 miles northeast jDi^Sandusky;: 
Sandusky 44870. 

An original mill portraying the era when the state's 
basic economy dependc<^ on the grains milled. It is 
the site of Wyandot Indian activities. Its location on 
the Sandusky River provides an opportunity for 
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river study. Resource management and water 
quality. 

Killdeer Plains Wildlife Area, southwest cor- 
ner of Wyandot County, off US 23 and south of 
Harpster, contact: Manager, Killdeer Plains Wild- 
life Area, Route 1, Harpster 43323, (614) 469-2254. 
This flat, glacial lake bed contains marshes and 
water areas for study as well as rich wildlife habi- 
tats. Nesting and migrating waterfowl; prairie plants 
are outstanding. Resource management. 

Lima Lake and Lost Creek Reservoir, both at Lima 
in Allen County, contact: Director of Utilities, 
Lima 45802, Allen County, phone: (419) 229-2891. 
Two upground reservoirs provide the city of Lima 
with its water supply. These are typical installations 
for the flat northwest section of Ohio. Resource 
management and water quality.^ 

Magee Marsh and Crane Creek Wildlife Experiment 
Station, located on SR 19 and 2, 10 miles north of 
Oak Harbor, Contact: Supervisor, Crane Creek 
Wildlife Station, Route 3, Oak Harbor 43449, Ot- 
tawa County, phone (419) 897-2523. 
These extensive marsh lands and headquarters for 
wildlife waterfowl research and management proj- 
ects are unusually excellent sites for studying birds 
and resource management. A full time naturalist is 
available. 

Medusa Portland Cement Company Quarry, on 
Centennal Road, west of Toledo, contact: Medusa 
Portland Cement Company, P.O. Box 310, Sylvania 
43560, Lucas County, phone: (419) 841-3324. 
This quarry is valuable as a resource management 
situation but is also a choice place for fossil hunting. 
The lower units are rich in bulobites, corals, brach- 
iopocls and bryozoa. Permission must be obtained 
from the quarry office on the site and a liability 
release signed; 

Northern Ohio Sugar Refinery, off 1-75 and SR 15, 
south edge of Findlay, contact: Director of Public 
Relations, Logan Avenue, Findlay 45840, phone: 
(419) 423-2151. 

Special tours may be arranged. Resource manage- 
ment, air and water quality. 

Ottawa National Wildlife Refuge, borders Lake Erie 
off SR 2 between Toledo and Port Clinton, contact: 
Manager, Rt. 3, Oak Harbor 43449, Ottawa County, 
phone: (419) 897-2521. 

The only federal wildlife refuge in the state, this 
extensive acreage consists of diked marshes^ and 
farmland with a few woodlots. Bald eagles nest here, 
J^irds and p^^ small animals abundant. It is adja- 
cient to Crane Creek State Park. Land use and re- 
source management studies. 

Secor Park and Arboretum^ on Central Avenue, 
r|9^ t miles west of Toledo, contact: Toledo Metro- 



politan Park District, 911 Madison Avenue, Toledo 
43624, phone: (419) 255-1400. 
Trails through natural woodland, an extensive ar- 
boretum and a nature center. 
Swiss Farm, Bluffton College Outdoor Education 
Center, located north of campus, contact: Natural- 
ist, Swiss Farm, Bluffton College, Bluffton 45815, 
Allen County, phone: (419) 358-8756. 
This center is an excellent field laboratory for the 
study of a wide variety of habitats including a pond 
for v/ater quality tests. A library, films, exhibits and 
lectures provide teacher helps. Land use, resource 
management. ■ ^.^s 

Terwilliger's Pond, Put-in-Bay Harbor, South fiass 
Island, contact: Anne Benninghoff, 3315 Alton 
Court, Ann Arbor, Mich. 48105. 
This site is a lagoon at the mouth of an intermittent 
stream which now drains farmland and vineyards. 
It has been extensively studied because of its vege- 
tation and soil features associated with water level 
changes. Further studies could be very challenging. 
Toledo Demolition Services Dumpi 2020 Manhattan 
Blvd., Toledo 43611, (419) 726-4533. 
This is a former dump converted into a sanitary land 
fill to be used for the disposal of inorganic wastes. 

Toledo Edison Generating Station, Bay Shore Road, 
East Toledo, contact: Public Relations Office, Bay 
Shore Road, Toledo 43616, (419) 259-5198. 
A relatively new installation which arranges tours 
for students 15 years or older. 

Toledo Museum of Health and Natural History, 

2700 Broadway, Box 4247, Station E, Toledo 43609, 
Lucas County (419) 385-5721. 
The museum oilers an opportunity to visit zoologi- 
cal gardens and exhibits in health and biological 
specialties. 

Toledo ZoOf 2700 Broadway, Toledo 43609, Lucas 
County, phone: (419) 385-5721. 
This zoo has a large variety of animals, including 
baby animals, and plants; also a museum of science. , 
Free to students and teachers. 

Williams County Conservation League Area, lo- 
cated Ave miles north of Bryan, off SR 15, contact: 
Robert C. Kunkle, 202 Fulton Road, Montpelier 
43543, Williams County, phone: (419) 485-4429 or 
C. Hobart McKarns, 1104 Wellmore Circle, Bryan 
43506, phone: (419) 636-1386. 
This is an excellent site for pond study with an 
abundance of aquatic life, beech maple forest with 
many other tree species and wildlife. Picnic facili- 
ties. 

Woodlawn Cemetery^ at Central and Auburn Ave- 
nues, Toledo, contact: Toledo Naturalists Associa- 
tion, 3831 Homewood Ave., 43612, (419) 475-7012. 
A large, wooded cemetery noted as a good birding 
area. It is good for rock weathering studies, also. 




Biophysical Environment: 

There are two Miami River valleys in this region, 
the Great and the Little Miami. In addition, the 
shorter streams draining into the Ohio River, 
namely, Mill, Ohio Brush, Eagle, Straight and 
Whiteoak creeks are contained within its bound-^ 
aries. Brown and Adams counties are encompassed, 
as well as Mercer and Auglaize, even though in 
the last instance the Auglaize River headwaters 
(which flow into the Maumee Watershed) are within 
this region. The total area estimate is 6000 square 
miles. 

The southwestern corner of Ohio is underlain by 
Ordovician strata representing the oldest exposed 
rock fonTidtions in Ohio. They are found at the crest 
of a low arch known as the Cincinnati Arch or Anti- 
cline, the result of a gentle uplift from internal 
earth movement. The rock layers were deposited in 
a fluctuating warm shallow sea as layers of lime- 
stone and shale. This limestone is made up of shells 
and shell fragments, the remains of the multitude 
of small marine animals which lived and died in the 
Ordovician sea. Trilobites were a dominant form 
in the late Ordovician but distributed throughout 
are also brachiopods, bryozoa, colenterata (corals), 
crinoids, cephalopods, gastropods and pelecypods, 
all bottom dwelling forms. During the 300 million 
years since these sediments were deposited, more 
strata may have been deposi ted on top of these beds 
or there may have been a long period when the arch 
served as an island. No trace remains to tell the 
story. 

Surrounding the Ordovician rocks like slices of a 
partially peeled onion are strata of younger rocks, 
the Silurian age dolomites, thin-bedded limestones 
and shales. Streams have eroded through the rock, 
forming narrow valleys and wide ridges with spectac- 
ular scenic results in many places. Waterfalls are 
frequent where the resistant dolomites and sand- 
stones form a shelf-like overhang with softer, easily 
eroded shale beneath. 

The invasion of ice was geologically recent--only a 
little more than a million years ago! Three of the 
four major currently recognized ice advances have 
left their marks in the Miami Region: the Kansan, 
probably about 1,200,000 years ago; the Illinoian, 
400,000 years ago; and the Wisconsin, 110,000 to 
20,000 years ago. The furthest advances are marked 
by end moraines containing polished and striated 
cobbles and boulders from Canada. 

Southwestward from Columbus the last ice sheet, 
progressing slowly, failed to reach the boundary ojf 
, the prej^^^ the earlier Illinoian sheet 

which extended to the present Ohio River, which 
gave the river its present course in the Cincinnati 
area as a marginal stream around the protruding 
of Illinoian ice. Great floods of meltwater from 



the wasting glacier poured from its front depositing 
coarse sand and gravel, called outwash, into the 
valleys, deepened and widened by the volume of this 
water. Later some of these gravels were cemented by 
percolating groundwater carrying dissolved lime- 
stone and now make conglomerate cliffs where ex- 
posed by stream action. 

The typical glacial meltwater river valley is an in- 
triguing phenomenon to watch for in Ohio. The 
valley profile shows a V-shaped stream course with 
cut banks and natural levees oh either side. Beyond 
the natural levees, formed because the stream at 
flood stage drops its heavier materials as it overflows 
its banks, the silt-laden water floods its flood plains 
and deposits the sediment held in suspension. These 
are the days and silts that: enncli flb^^ 
and make them valuable for agriculture. A yisizoo, 
named for such a stream along the Mississippi River, 
is usually found at the terminal edge of the plain. 
This is a backwater area collected against ihe^^^^^ 
mer cut banks because the plains slbpe gently away 
from the natural levee. The cut banks reach to a 
terrace level, an earlier flood plain. Still earlier cut 
banks may then extend to the till plain or erosion 
level. 



TYPICAL PROFILE OF GLACIAL RIVER VALLEY 
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Into the bare areas left by the glacier, trees and 
othe^^ plants began their migration. This process 
continued until Ohio was covered with forests. The 
pioneers found several forest associations: mixed 
hardwoods along the Ohio River and upstream in 
the major river valleys; beech-maple forestis in the 
well drained parts; and ''swamp fores ^s containing 
oaks (pin, swamp white, and white), red maple, 
sweet gum, and beech with an admixture of hick- 
ories" in abundance in the poorly drained Illinoian 
till sections. The original forests are now largely re- 
placed by farms and second-growth pin oak and 
sv/eet gum stands (E. Lucy Braun, Forests of ^/le 
Illinoian Till Plain of Southwestern OhiOy 1936). 
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^^AU environmental factors — climatic or atmo- 
spheric, phj^iographic, soil or edaphic, and biotic, 
both present and past — affect the geographic dis- 
tribution of species, Sometimes one factor, some* 
times another, may be determinative;^however any 
factor acts in conjunction with all other environ- 
mental factors" (Braun, The Woody Plants of Ohio, 
1961). 

Fossil evidence of animal life during and following 
the last stage of glaciation indicates that the inhabi- 
tants were ground sloth, mammoth, giant bison, 
musk ox, giant beaver and other large life forms. 
These vvere replaced by the bear, elk, deer, rabbit, 
quail and wild turkey of Paleo-Indian time and 
later. Presently the area is so heavily populated with 
people that these species are rare. 

Socio-Cultural Development: 

The prehistory of man in this region probably cor- 
relates his movement with that of animals coming in 
after glaciation. The river systems were early trans- 
portation routes for Hopewell Indians who located 
in central and southern Ohio concentrating along 
the Great and Little Miami systems as well as the 
Scioto. These amazing people dominated the south- 
em half of Ohio for nearly 1000 years. Their economy 
was based on hunting, gathering, fishing and ^^oYm 
farming, but they developed an impressive social 
structure which made it possible to construct great 
earthworks. Evidence of art and architecture, trade, 
weaving techniques, and other cultural develop- 
ments is left as a heritage of an energetic, intelligent 
people. 

The Miami valley 't: ♦ served as a corridor for two 
races since that day. The Miami and Tawichtawis 
Indians occupied the area at the time of the earli- 
est penetration by white men. Fierce battles were 
fought for supremacy. The French regarded both the 
Great and the Little Miami valley as the right-of- 
way to their settlements in Louisiana. The British 
considered it their principal route from tidewater 
colonies to the last stronghold of the French at De- 
troit. Both sought to preserve the region for the 
exclusive use of the Indians, whom they attempted 
to make allies. 

Settlement began after exploration revealed the two 
Miami valleys to be rich and fertile. The first actual 
settlement in 1788 was on a grant from the Symnes 
Purchase, a controversial strip between the two 
valleys a short distance below the mouth of the Lit- 
tle Miami. This settlement was soon over-shadowed 
by Fort Washington, built at Cincinnati in 1789, 
which became the headquarters from which colonial 
generals set out on expeditions against the Indians. 

Settlement soon spread northward, eastward to the 
Virginia Military District, and westward to the In- 
dian territory just beyond the state boundary. By 
"'^O^ the larger towns were established: Dayton, 
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Hamilton, and Cincinnati. Present names reflect 
the fact that the early people came from the ^^Old 
South"; Greenville, Jamestown, Washington Court 
House and Alexandria. From the earliest days, how- 
eVer, Ohio was built by the blending of many colo- 
nial strains. For example, enterprising people from 
southeastern Pennsylvania and western New Jersey 
found their way into the Miami country, West 
Chester, Gettysburg, Trenton, Germantown and 
Camden reflecting this migration. 

Immigration I from European countries to Ohio be- 
fore the Civil War was primarily from the German 
states, Ireland and Great Britain. Before 1825, the 
Irish in the state .as a whole were largely Scotch- 
Irish Presbyterians, although early records make no 
distinction between Protestant and Catholic new- 
comers from Ireland. ''By 1833, however, John Bap- 
tist Purcell, a native Irishman ^ became the Roman 
Catholic bishop of Cincinnati and by 1850 there 
were nearly 52,000 of his countrymen in the state" 
(Carl F. Wittke, These OhioanSy main address com- 
memorating the 150th Anniversary of the Statehood 
of Ohio). Great numbers ^settled in northern Ohio 
during the Irish famine years of the 1840's. (See 
Cuyahoga-Grand Watershed Region.) 

There were Germans in almost every county of the 
state as early as the 1820's but immigration began in 
large volume after 1830. For the most part the new- 
comers were farmers and artisans who were sturdy, 
hard-working and thrifty. These people became an 
important part of Ohio's stable middle class. ''By 
1850, 27 percent of Cincinnati was German, aifid 
across the Miami Canal, in a district known as 'over 
the Rhine' German burghers congregated, especi- 
ally on Sundays, to drink their lager beer, smoke 
their pipes, listen to concerts in beer gardens, and 
sing the songs of the fatherland" (Wittke, op. cit.). 
Political upheaval in Germany was a factor in bring- 
ing to this state a remarkable group of reformers, 
good musicians, newspaper publishers and political 
adherents. There are numerous instances that indi- 
cate a very strong political and cultural influence 
exerted by Germans during the development of this 
region. 

The greater part of southwestern Ohio lies on undu- 
lating, productive soils interspersed with dark, 
equally productive, but poorly drained soils. It is on 
these soils that agricultural excellence of the valleys 
depended and in the years of settlement gave self- 
sufficiency to the pioneers. Agriculture, after a cen- 
tury and a half, remains an important part of the 
economy. In spite of thisi less than 10% of the pres- 
ent wage earners work on farms, with a concentration 
of farms north and west of Dayton in Darke, Preble 
and Miami counties, north and east of Dayton in 
Champaign and Clark counties, with a smaller con- 
centration in Hamilton and Clermont counties. In 
the northern farms, an extension of the Little Com 



Belt, there is general fanning with livestock feeding, j 
cash grain and dairying. Hybrid com is frequently ; 
the largest crop and is accompanied by problems I 
contingent to monoculture production. Livestock 
[ feed lots are an ubiquitous feature on the landscape 
and dairying has shown great increase due to city 
markets. Specialty crops include tobacco, although 
it is on the decline at present. Ohio growers origi- 
nally came from the tobacco counties in Kentucky 
and settled on the hill lands just north of the Ohio 
River. Brown and Adams counties continue to be the 
staters leading tobacco' producers. Another special 
crop is sweet com, commonly grown on many of the 
bottom lands in the southern half of the region. 

Part-time Arming by well-to-do and ^^I^ 
increasing in areas easily reached by commuters. 
The growth of cities has encouraged an important 
movement to the country, resulting in a burgeoning 
of small frame homes on lots near industrial com- 
plexes on one hand and new construction or rembd- 
eling of large homes on an elaborate scale^ oh the 
other. Huge shopping areas sprawl at intervals along 
the way. 

The two-mile-wide Great Miami Valley and the 
Little M?;ami Valley have been and continue to be 
the source of sand and gravel These have a constant 
value for construction and roid building. Frequently 
the poorest part of a man^s farm provided the great- 
est income for a period of time when he discovered 
the presence of sand and gravel. Limestone, too, has 
been valuable in the past as a building stone but is 
extracted now for agricultural lime, Portland ce- 
ment, road material and flux for iron furnaces. There 
are two clay-producing counties in the region, Butler 
and Greene; the Greene County clay is used for the 
manufacture of cement, Butler's supply for clay 
products. 

By far the greatest resource, the one most directly 
responsible for the tremendous industrial growth in 
this region, is water. Long stretches of the broad 
valleys contain wells capable of providing over 500 
gallons per minute (See ground water resources 
map). 'The lower Great Miami River Valley is fav- 
ored with the most abundant reservoir of ground- 
water in Ohio" (Spieker, Ground Water Hydrology 
and Geology of the Lower Great Miami River Valley , 
Ohio, 1968). Estimates for this area state that indi- 
vidual wells are capable of yielding 3,000 gallons 
per minute. 

"The ground water system should be able to meet 
all the expected demands on it until the year 2000 
and then continue to be an adequate source of sup- 
ply for many more years, provided that future 
sources of supply are intelligently planned and are 
located in favorable hydrogeologic environments. ... 
Accordingly, man's ability to mainCain adequate 
ij ' )T quality will determine the extent to which 
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this aquifer system can be developed" (Spieker, op. 

cit.). . 

The Ohio and Miami Rivers from the time of settle- 
ment were advantageous linkages for access and 
trade. There was little development of outgoing ma- 
terials for many years although settlers leaned heav- 
ily on the products brought in from the South. With 
the opening of the canal sy s tern agricid tural surplus 
was converted into salable goods. Every town had its 
flour mill^ a tanner/a harness mak^r; a 
and a cabinet maker. Ptoi^e of meahst Were willing 
pay for the best cabinet work, aifid the local Hard^ 
woods offered choice chdiy, wdnut,:dak a^ 
for pi>ocessing. Early^y^ 

s tan tial part of r the spun yam Vfro homes^ 
made blankets, suitings and 
ments. Many of these original industries arc repie-' 
sented in the region today. ; 

Since pioneer days when German settlers bipught 

paper craft into the Miami Valley; the area -has ; 

maintained an important pai^ 

sources of raw niaterials,! process imp^ 

power ^development and trah 

taken in stride by the manu&ictu^^ 

dustry remains significant to this day^ i ^ 

Farm impilements, buggies and wagons were fpilowed 
by ttie railroad equipment iiidiistiyj whi^ 
was followed but not displaced by ^^^^^ 
industry. The ixiahitfacture of airplanes followed 
shortly after World War I, in the same city where 
the Wright Brothers invented their flying machine 
earlier in the century. 

At the present, almost two centuries after settle- 
ment, the wohbm^ 

nated by manuf acturihg. The sequence of industries^ 
exhibits a quality of maturity which is marked by 
subcontracting, highly involved production and a 
higher value added to the manufacturing process. 
Machines are made to produce machines and spe- 
cialization is extensive. Raw materials come from 
greater distences, sales have a wider geographic 
market, and labor supply, early augmented by eth- 
nic migrations, now extends to non-industrial areas 
across the Ohio River. 

Many plants have been established in the valleys 
because of the abundant water supply. Chemical and 
allied products, food and kindred products, steel 
mills and power plants are particularly heavy users. 
Mill Creek is one of the nation's major industrial 
areas> with literally hundreds of plants along the 
valley, expanding now upstream into Butler County. 

Cities in the Areai: 

Ohio's other cities were still struggling settlements 
when Cincinnati was having symphony concerts, 
operas, dances and ladies paying calls in silk dresses. 
Established in 1788 on the site of the stockade, Fort 



Washington, it was chosen capital of the Northwest 
Territory. Its location gained for it the name 'The 
Queen City of the West." Before the Civil War 
it was the largest city west of Philadelphia and was 
an early, outstanding cultural center. German immi- 
grants brought not only their language aiid beer but 
the Cincinnati Symphony Orchestra and Conserva- 
tory of Music, which became part of the University 
of Cincinnati, the state's first municipal university. 
In 1859 a German Jew, who had anglicized his name 
from Hecht to Pike, built Cincinnati's Grand Opera 
House, then recognized as the finest in the United 
States. 

The cultural, social and political development of the 
city reflected industrial growth. Because great num- 
bers of corn fed pork were brought in from the farms, 
pork fat was available for Procter and Gamble to 
make soap. The Fleishmanns produced yeast, Gruen 
made watches and Wurlitzer made pianos. Now 
power plants and atomic energy installations, air- 
craft engines, machine tools, transportation equip- 
ment and chemical plants increasingly multiply 
industrial dividends. The river front is more impor- 
tant than ever with a great volume of freight deliv- 
ered on latched-together barges. Many fortunes have 
been made by families like the Tafts, the Procters, 
and the Gambles, who shared their wealth with 
their beloved city. A famous zoo, museum, and the 
first salaried fire department came upon the scene. 
In 1869 the Cincinnati Red Stockings were the first 
paid baseball club in history. The Reds and Bengals, 
the Cincinnati professional football team, now boast 
a handsome stadium, a newcomer on the riverfront. 
Suburban development has expanded into the hills 
surrounding the busy metropolis. Although the Ohio 
still endangers the riverfront with floods, thermal 
inversions threaten health, and water quality cre- 
ates problems on the riverfront, the Queen City 
remains an important Ohio center. 

A few miles north and west of Cincinnati on the 
Great Miami River is Hamilton, with a growing 
population, now almost 68,000. Iliis city is a good 
example of a waterway linkage and functionally 
convenient expansion area. It stands on the site of 
Fort Hamilton, built in 1791 by General St. Clair 
as an outpost of Fort Washington. It began as a 
trading center for the excellent agricultural lands 
located in the Miami Valley. When enterprising 
Germans came into the region, the pioneer indus- 
tries received a new lease on life; they contributed 
to the development of paper, wool and machinery. 
The ''endless woolen blanket'Vwas invented by a 
local citizen. It has since become important in the 
paper industry as a means of drying the wet cellu- 
lose in preparation for paper. The manufacture of 
stoves, safes and vaults, coke and iron and a multi- 
tude of machine tools, engines, cranes, milling ma- 
-.^.Y/^y^ draglines has developed to a 



high degree, taking advantage of the market 
relationships. 

Lebanon, a small city in Warren County, located 
close to Cincinnati, has several notable episodes in 
its history. In 1803, before the city was founded, the 
Golden Lamb, Ohio's oldest tavern, was opened and 
has been operating ever since. In addition to an 
excellent cuisine it displays treasures typical of the 
Shakers, a communal group from Lebanon, New 
York, which established a settlement at Union Vil- 
lage, now just outside the city. The colony had strict 
religious principles and gradually dissolved because 
it did not appeal to the younger generation and celi- 
bacy diminished its size. The Shakers are remem- 
bered for their pioneer garden seed industry, their 
hogs, and their severely plain but graceful furniture. 

Lebanon built a canal connecting with the Miami 
and Erie near Middletown, but little industry was 
attracted. A recent increase in population maywell 
be due to its proximity to Cincinnati and Dayton, 
although fabricated metals, paper, petroleum, struc- 
tural steel and other products are processed here. 
In addition to the Golden Lamb, many tourists are 
attracted to the Morgan Gold Cup Horse Show and 
to Fort Ancient, a nearby prehistoric earthworks, 
museum and wooded , parkland on one side of the 
beautiful Little Miami River Valley. This is one of 
the most scenic parts of the Little Miami, which was 
designated by Ohio as a wild river in 1969. 

Wilmington, sometimes called "The Garden Spot of 
the United States'' {Ohio Almanac, 1970), is located 
east of Lebanon in the gently rolling country of 
Clinton County. The city (at present slightly over 
10,000 people) was established in 1810 by Quakers 
who appreciated the fertile soil drained by tribu- 
taries of the Little Miami River. Some industries 
and manufacturing plants are present but the city is 
more^ renbwriiBd f bir the Friends^ Church and its col- 
lege established in 1870. The influence of the Quak- 
ers persists today as evidenced by native sons, who, 
long removed from the Friends environment, lapse 
into the "thees and thous" of their Quaker heritage. 

From its humble beginnings with a log cabin built 
in 1791 to a population of 48,000 people. Middle- 
town has experienced a great metamorphosis. In 
1825 construction of the Miami-Erit'y Canal began : 
here. It was the home of the first Manila paper mill 
west of the AUeghenies as well as the home of George 
Verity, founder of Armco Steel Corporation, and 
John B. Tytus Jr., who invented the process for 
continuous rolling of sheet metal at Armco. A new 
Armco plant and many small industries reflect ac- 
cessibility to market and raw materials. (See de- 
tailed description of Armco Steel plant) . 

Pioneer Dayton occupied the river terraces south 
of the Mad River and east of the Great Miami 
River. With this area as a nucleus, the city has 



spread in all directions with attenuations along the 
valleys of the two rivers. From the 36 persons who 
settled at Dayton in 1796, the city has grown to 
269,000/ with adjacent cities and villages totaling 
400,000. This development took place in spite of 
warnings by the Indians that severe flooding en- 
, dangered the area. These, in truth, materialized. 
The most disastrous flood destroyed $100 million 
worth of property in March, 1913. As the result, a 
Hood prevention program under the direction of the 
Miami Conservancy District was developed, b^^^ 
ing the first of its kind in the country. 

Dayton was the home of James Ritty, who first 
conceived the idea of a mechanical money drawer, 
resulting in the organization of the National Cash 
Register Company. Young Charles F. Kettering 
worked at NCR for a period of time and then with a 
partner formed the Dayton Engineering Labora- 
tories (DELCO). His subsequent invention of the 
electric generator brought light and power to farms 
all over the country. 

Near Dayton are the Wright-Patterson Air Force 
Base and the Air Force Museum, the largest military 
aviation museum in the world. Dayton's interest in 
aviation dates back to the days when Wilbur and 
Orville Wright built the first plane in their bicycle 
shop on West Third Street. 

Recent developments of note are the Dayton- 
Montgomery Park System and tiie new convention 
center dedicated in January/ 1973. Civic leaders 
seek to maintain Dayton as a thriving metropolitan 
area. 

Located east of Dayton in Greene County, Fairbom 
is the county's largest city. It is a focal point for air 
activity, with Wright-Patterson Field and the Air 
Force Museum contained within its boundaries. 

Xenia, the county seat of Greene County, is located 
east of Dayton, and Wright Patterson Air Base ac- 
counts for a large segment of its population. The 
principal industries are stone-clay-glass, rubber, 
metals, furniture, printing and food. The classic 
Greek name is attributed to a traveling preacher, 
who with his Bible and saddlebags stopped at the 
settlement. Grateful for the shelter and hot food 
given him by the pioneers, he declared the town 
should be named the Greek word meaning hospi- 
tality. 

Near Xenia are Central State and Wilberforce 
Universities, educational institutions primarily for 
Blacks. 

Nearby is YeUow Springs with Antioch College, 
founded as a non-sectarian institution with equal 
, rights: for men and women. Horace Mann was the 
first president (1853-1859) ; Arthur Morgan, of 
Miami Conservancy fame> was its president during 
a 1920 reorganization. 

Qf '']on Gorge and John Bryan State Park are scenic 
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and historic sites in the area, located on the Little 
Miami River where it cuts a gorge through the re- 
sistant Silurian rocks. 

Located advantageously just 23 miles northeast of 
Dayton in the Mad River Valley, a tributary of the 
Great Miami, is Springfiield. Historically the city 
was founded when George Rogers Clark^ Simon 
Kenton and Daniel Boone moved into the territory ; 
and defeated the Shawnee Indians in 1780. Ken- 
tuckians, including Simon Kenton, settled here in 
1801. The name is derived from the many springs in 
the area as observed by Kenton's wife. Being on the 
National Road, now US 40 and 1*70, spurred devel- 
opment of the city. Springfield's proximity to Day- 
toil, j^eretl^B canal system 
the important commercial activities of ibuthwest 
eni Ohio, was an important growtt^ factor, 
vention and subsequent mianufacture of engines^ 
turbines and farm machinery w^ important con- ; 
tributipns as well. Hybrid com and the 4*H Club 
movements originated in this city and it became ^^ t^^^^ 
home of Wittenberg University, founded in 184^^ 
the Lutheran Church of America;^^^^^^^^^^"^^^^^^^^^^^^ ' 

Troy, north of Dayton and alsb on the canaC was 

settled by Virginisois and Ken tucU^^ 

known for its wagon and bugg^ 

manufactures aircraft pairts^ papc^ prc^uct» and ; 

food processing machineiy; 'During th^ 

the city was a station on the Undergrovuid RaUway. 

The Shawnees named P^ua their^ w^ 
"bom of ashes,'^because it is situated on , the si^^ 
old Indian viUages. It was a thriving cahal^^ t^ 
famous for the processing of locial fbx seed for oil.V 
It now claims the only munidpally operated nuclear 
powCT plant in the countryv^^^^v^^^-:^^^^^^ ; v 

Near Piqua is the John Johnstbii House, one of the 
few Indian , Agency^ hbuses^lef t in the IJ .S. It is a 
part of a restbrationfprdji^j^df the Oh 
Society which embraces ajsection of the caiial, with 
an operating canal boat, \ liockington Locks, Fort 
Pickawillany, an English fur trading post^ the site 
of Fort Piqua and a prehisWric Indian earthwork. 

Any town in this section pf|Ohio has an interesting 
history. Worthy of mention; primarily because of its 
location near Ohio 

Bellefontaine. Geologically ^tlie area is situated upon 
a resistant limestone outlier of Devonian age which 
dicln't get eroded away by tlie preglacial streams. The 
point served somewhat toj deflect the glacier which 
formed two lobes, one moving south from 
this region, the other south and east^Tlie town was 
built on the site o:' a Sl/awnee village. Still in use 
today is the first c mcrete pavement in the nation, 
laid around the city's courthouse in 1891. 

Near Bellefontaine at West Liberty are the Piatt 
Castles, homes of prominent Civil War leaders, and 
Zane and Ohio Caverns, outstanding sites in Ohio. ; 



Wapakoneta, named for an Indian chief, stands on 
ttie site of an old Shawnee settlement. Geograph- 
ically it lies on' the ridge in Auglaize County which 
divides the headwaters of the Ohio River and Lake 
. Erie. More recently it has become famous as thie 
birthplace of Neil Armstrong, the first man to set 
foot on the moon. Millions of people watched and 
heard Armstrong's words, ''That is one small step 
f9r a man, one giant leap for mankind." A new mu- 
seum (1973) houses intriguing memorabilia. 

Man's Impact on the Environment: 
The foregoing information tells the story of consis- 
tent change from early agricultural land uses to 
urban development and the persistent industrializa- 
tion of the region. In the 1964 Water Inventory Re- 
port, No. 18, by the State Division of Water (The 
Little Miami and Mill Creek Basins and Adjacent 
Ohio River Tributaries) » the present ( 1960) land use 
figures for Hamilton County were given as 88,090 
acres in farm land, 176,870 acres for land not in 
farms; for Montgomery County, farm land> 197,000 
acres; non-farm, 100,000 acres. Estimates for the 
year 1975 indicate Hamilton County will drop below 
51,000 acres in farm land, giving a rising figure of 
177,000 for non-farm land. Montgomery County like- 
wise shows the same trend although it is not so pro- 
, nounced: 172,000 in farm land, 125,000 acres, non- 
farm. In each of the counties in these two basins, 
even the ones with high acreages in agricultural use, 
the figures indicate less in farm land and more acres 
in non-farm land. 

The report mentioned above furthef concludes that 
most communities outside the Cincinnati and Day- 
ton metropolitan areas will be able to obtein future 
water supplies from wells (in the gravel aquifer) or 
directly from streams without impoundment. Ex- 
pansion of water supply systems for the large met- 
ropolitan areas will require additional reservoirs, 
artificial recharge of groundwater by the recharge- 
well method, flood plain regulation and channel im- 
provement. 

Trends indicate continued rapid growth of the Cin- 
cinnati and Dayton metropbliteii areas. Urban ex- 
pansion is reaching into Clermont, Warren, Clinton, 
Brown and Butler counties from Cincinnati. Day- 
ton's expansion tends toward Greene County. The 
prognostication of a megalopolis from Cincinnati 
through Dayton to Springfield andjeast to Columbus 
seems entirely valid. i 

Flooding has been a problem in the region since re- 
corded time. Denuding the land of its forests :>nd 
extensive agricultural uses have made theiv contri- 
bution to sedimentation in the rivers. But ice 
breakup on the Ohio River, heavy precipitation in 
the valleys, and in recent times the blocking of nor- 
mal infiltration by paying, blacktopping, housing 
and industrial complexes covering great acreages, 
O serve to increase runoff as well, make floods 
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a threat. To combac flooding in the Great Miami 
Watershed, the Miami (Conservancy. District was 
formed in 1915. With power to levy assessments and 
user charges, the District initiated a flood control 
program building five earthen dams and levees in 
the urban areas within the district. These were en- 
gineered to protect the land against inundation with 
one and one half times as much water as the disas- 
trous 1913 flood. Since the dams and levees were 
completed the protected Miami has not been rav- 
aged by a major flood. Comprdiensive study of flood 
control problems in the Little Miami has been rec- 
ommended by the Stete Department of Natural Re- 
sources {Water Inventory Report 18, 1964) in view 
of damage from floods in 1959 and 1963. It is further 
recommended that the Mill Creek Conservancy 
District merge with the Southern Butler County 
Conservancy District. The planning efforts of this 
combination as well as those of the Little Miami 
River Conservancy District might be greatly en- 
hanced if they were to join as sub-districts of the 
Miami Conservancy District, which has an orga- 
nized stef! experienced in water basin development 

The Miami Conservancy District in 1967 was 
charged by the State of Ohio with responsibility for 
planning, developing and guiding an effective pro- 
gram for improving water quality in the District's 
watershed. The District is not responsible for en- 
forcement; only the stete has that authority. To 
help man live in harmony with his ehvirohmeht, the 
District made these recommendations (some of 
which have been implemented) : 

1. Provide regional wastewater treatment plants. 
One has been constructed at the Franklin Environ- 
mental Control Complex (see detailed site study). 
The waste water treatment plant serves a 75-square- 
mile area including five paper mills, German town, 
Carlisle and Chateuqua. This is a model for regional 
treatment facilities now being considered for other 
areas. The District belieyes that the need for greater 
efficiency in the operation of existing sewage and 
water treatment plants is essential for water quality 
in the area. 

2. Provide water quality management. The District 
has set up sampling stations along the Miami Rivor 
and its tributaries. Computer technology makes pos- 
sible a mathematical description of the river, a 
''model." Included are date on dissolved oxygen, 
stream flow, combinations of temperatures and oUier 
environmental conditions. The model will aid in 
determining the effect of new or increased pollution 
and in testing proposed solutions. 

3. Enhance stream appearance. This is a program 
to clean out old cars, appliances and other debris 
dumped into local stremns or on their banks. Super- 
vised s'^hool teams from each metropolitan area have 
been used during the summer months of the last two 
years to achieve this goal. 



4. Add oxygen by means of in-stream aeration. One 
mechanical aerator was put into operation in the 
summer of 1970, others added in 1971 and 1972i 
Thv se devices work like a giant egg beater, stirring 
up the water and exposing it to air. In this way oxy- 
gen is mixed with the water in sufficient quantities to 
maintain fish and other aquatic life as well as to 
aid in the process of chemical and biological de- 
composition of waste materials. 

5. Treat non-aqueous liquid wastes. vThe collection of 
gasoline, oil, paints, solvents (residual liquid wastes) 
and their disposal by appropriate treatment is being 
initiated by private investors with Miami Conser- 
vancy guidance in the Franklin Environmental 
Complex. 

The following description of water-related problems 
of the region by Dr. Jane L. Forsyth, Professor of 
Geology, Bowling Green State University, relates 
water problems to the underlying rock strata: 

^^Southwest Ohio has long been fame for the 
unusual abundance and preservation of the fossils 
found in the rocks. It is also famous because this is 
the only area in Ohio in which pre-Illinoian (Kan- 
san) tiU is found. This area is now famous for a far 
less attractive reason — the shale bedrock is so com- 
pletely impermeable and to soft that extremely ser- 
ious problems of environmiental geology result. 

''The first problem resulting from the presence of 
tbo vhale is that no water can be obtained from the 
bedrock; drilling on uplands results only in 'dry 
holes.' Water comes, in this area, from cisterns, from 
nearby valleys (piped from the river or from wells in 
gravel deposits in the valleys), or from municipal 
supplies|. Anyone who builds a beautiful country 
home on the uplands in this area before solving the 
problem of a source of water may end up with a^ 
water-less home. 

"The second problem is concerned with septic tanks, 
which simply do not work in such 'tight,V imperme- 
able shale; that is, the effluent cannot seep away 
from the septic tank through the ground as it is 
supposed to do. Leach beds help to move the effluent 
a little way and do improve its quality, but then the 
unattractive, still-impure sewage water must flow 
into ditches and creeks, contaminating them. Tying 
into municipal sewage-treatment systems alleviates' 
much of this problem, but long sets of sewer p?pes 
are very expensive. 

"Another characteristic of this southwest Ohio shale 
is its fineness, so that, wherever the vegetation has 
been destroyed, as at the site of a new development, 
erosion and siltation not only create an unattractive 
landscape, but are serious problems. These problems 
are compounded by the fact that the sediments tend 
to be wasHcId into sewers and on into the sewage- 
tr^tment plant, where the mud creates real and 
gr"*8ive difficulties. 
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"In addition, as the shale erodes, the banks become 
unstable and slide. A sliding bank is unattractive, 
but many of the slide masses occur under houses, 
the motion being encouraged by the weight of the 
house and any water used for watering the lawn, so 
the houses may be carried down, too. These shales 
are among the most unstable in the state, and well 
known for creating such engineering disasters. 

"One other environmental problem in southwest 
Ohio is damaging flooding as a result of the use of 
flood plains in niany of the urban areas. Along the 
Ohio River in particular, bad floods have caused ex- 
temiye damage in the past. Urban Cincinnati is 
already moving to create parks and parking areas 
on the flood plain, but in many other areas, flooding 
still continues to cause great damage because of 
the flood-damageable buildings constructed on the 
flood plain. ' ■ 

"Southwest Ohio, therefore, is very famous— for its 
fine fossils, for its most ancient till,and al80, in terms 
of environmental geology, for its waterless uplands, 
its bad erosion problems, its daniagiiig floods, M 
its impressive landslides (with or without buildings 
onthem)." O;.''; -^''^^^ 

The improvement of streams and rivers throughout: 
the region will be achieved only with citizen support 
for water quality management Municipdi ties must 
improve their treatment of wastes before rel^ 
them into the waters. Each citizen should realize 
that the consequence of doing nothing is disastrous 
and far more costly than inteUigent corrective ac- 
tion. Industry is mak>g great strides in cleansing its 
outflows. The Ohio Environmental Protection 
Agency is equitably enforcing; the laws. With the 
help of bodies like the Cbhservahcy Districts ahd^^^a^ 
generation of informed students, the job will be donCc 

An environmental situation in regard to concentra- 
tion cf recreation facilities and their impact on nor- 
mal living processes is frequently bbserved in the 
northern part of the region, primarily Logan, Shelby 
and Mercer counties. Lake Loramie, Indian Lake 
and Grand Lake St. Mary's encompass considerable 
acreage and provide swimming, fishing, boating and 
camping for thousands of people each year. The iarea ; 
happens to have, also, a high elevation which is scenic 
and proves to be desirable for resident camps and 
skiing. Limestone caverns underlie this section and 
the history of the area proves to be an attractive 
feature. A study of the effects of the recreational 
attractions from the standpoint of litter, water and 
air quality, land use and resource management indi-^ 
cates that evaluation of present activiti^ aiid future 
planning would be advantageous to the residents. 



ARMCO STEEL PLANT 



Location: Southeastern section of Middletown^ 
Butler County. 

Production of iron and steel has been a major indus- 
try in Ohio trom the early 1800's. Growth was steady 
in several parts of the state until, by 1948, Ohio 
ranked second in production of raw steel, in blast 
furnace capacity and hot-rolled output. Only Penn- 
sylvania outranked Ohio. 

The blast furnace is used to convert the raw mate- 
rial into molten iron. The molten iron, plus a quan- 
tity of steel scrap, is then transferred to other 
furnaces to be refined into steel. The most common 
steelmaking furnaces are the open hearth, a process 
developed in 1861 which still accounts for about 
40% of the steel made in this country; the basic 
oxygen process, a technique developed in Austria 
just after World War IL which now accounts for 
more than 50% of the steel 'produced; and the elec- 
tric furnace, first introduced to the United States 
about 1906, which refines the remaining 10% of 
this country's 150 million-plus tons of steel. 

The iron and steel industry in Ohio began with local 
ores smelted by means of charcoal heat in relatively 
large stone furnaces. The first one may have been 
fired in 1802, and the last one closed during World 
War I. The largest concentration was in south- 
eastern Ohio's Hanging Rock district. The iron ore 
came from Pennsylvanian age rock strata three to 12 
inches thick, and local limestone was used as the 
flux. The quantities of wood which needed to be cut 
to operate the furnaces were so great that it was 
necessary to have from 7,000 to 10,000 acres of fur- 
nace woodland to guarantee operation. Large num- 
bers of local men were involved in the processing of 
iron. A well-equipped hot blast charcoal furnace, 
employing 20 to 40 men, made approximately 3,000 
tons of iron a year. As many or more men than fired 
the furnaces were required to cut the wood, a winter 
month activity. Charcoal burning and transporta- 
tion wiere contracted also by local people. Iron was 
sold to the fabricators up and down the Ohio River, 
especially to Cincinnati and Pittsburgh. 

The industry developed in the Mahoning Valley as 
well as in the southeastern counties of Ohio. The old 
Hopewell Furnace on Yellow Creek near Youngs- 
town ushered in an aspect of pioneer economy which 
became the basis for ttie most important industry in 
the region by the end of the centu^. (A. J. Wright, 
Economic Geography of OWo, 1957, p. 132) Coal 
was first used in combination with wood, but the use 
of coal in iron furnaces was minor because of the 
excellence of iron made with charcoal, together with 
the abundance of wood for its processing. 

When iron ore became plentiful in Michigan and 
Minnesota after the Civil War, and ore shipment by 
boat became feasible, the situation changeid. Plants 
O built in the major cities in northeastern Ohio 
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because of the accessibility of coal. 

One of the steel-making giantsi that contributed 
much to Ohio's industrial stature had its start at 
the turn of the century in southwestern Ohio. 

In 1900 a small steel, fabricating plant was n.^7ed 
from Cincinnati to begin operation at Middletown. 
This plant was destined to become Armco Steel, a 
fully integrated steelmaking operation, beginning 
with the raw material to the finished product, and 
one of the most modem in the world. 

Energy requirements are such that it became prac- 
ticable to procure company mines. Low sulphur, low 
ash West Virginia coal came into use. The coal is 
reduced to coke vi ith a gas by-product. The hydro- 
gen suli^iate is removed by passing through a solu- 
tion of sodium carbonate; the resulting ammonium 
sulphate is sold as fertilizer. Light oils are extracted, 
some 50,000 gallons a week, and sold also. 

Another necessary ingredient in the blast furnace 
mix is limestone. Armco early established its own 
quarry at Piqua, Ohio, which still supplies this prod- 
uct. Pellets of tacdnite ore and scrap iron, limestone 
and coke are constantly fed into the top of the blast 
furnace A hot blast of air, heated to 2000 F. in 
stoves adjacent to the fumacc, is injected near the 
bottom of the furnace. The coke bums, releasing 
gases vMch change the iron oxide pellets into molten 
metallic iron. This falls to the bottom of the furnace 
where the molten iron is '^tapped" into "torpedo" 
cars, v^ere it can be maintained in the molten state 
up to 24 hours. The hot gas risen to the scrubbers 
where 99.6% of the particulate ^natter is removed, 
and is then released through tali stacks. The lime- 
stone combines with silica and other impurities in 
the ore. . 

Tremendous quantities of water are u&ed for cooling 
and cleaning the gases, 8000 gallons a minute for 
each. The cooling water goes to cooling towers to be 
recirculated. The gas water passes through a thick- 
ener to remove particulate matter, then drains into 
a sludge basin. 

After the molten iron and scrap have been refined 
into steel, the molten metal is poured into giant, 
refractory-lined ladles. Cranes carry the ladles either 
to the "teeniing isle,'' where the molten steel is 
poured into ingot molds arid allowed to Msirden, or 
to a continuous caster, where the steel can be cast 
into a semi-finished shiGipe such as a slab or billet. 
Continuous casting of steel is one of the newer tech- 
nological iiuiovations of the industry^ but one large 
unit is in operation at Middletown. 

The ingots produced by this process then go to the 
hot rolling nwU coifriplex, where they are reheated 
to 2400 F., rolled into slabs, stored and cooled. Later 
they are reheated again and rolled into coils; then 
to the ^^picklers" (a solution of hydrochloric acid) 
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where surface rust and other impurities are removed. 
Other mills then cold-roll the steel to give it a dense, 
smooth surface. An annealing (softening) process 
of heating and cooling follows and then the rolled up 
steel is ready to store or ship. The bulk of the mate- 
rial from this plant is sent to Hamilton Fisher Body, 
to Detroit and to other appliance and steel building 
centers. 

Visitors generally get the opportunity to see the 
blast furnaces which convert raw materials to mol- 
ten iron, and the steelmaking furnaces which refine 
the iron and steel scrap to steel. A visitors' walkway 
permits a relatively close look iat the conversion of 
giant ingots of steel into a long, flat strip, which tihen 
is rolled into a coil. Because of the heat and tiie mas- 
sive equipment involved, safety rules are rigidly 
enforce! 

A tour of the premises also affords a look at the huge 
tacoiiite piles ^ ( iron ore), the conveyors for feeding 
the material into the furnaces, the cooling towers 
and settling basin. Railroads, which make a valuable 
contribution to the industry bringing in the coal, 
limestone and ore, taking away tfie finished steel 
and by-products, are very much in evidence. Trucks, 
too, are extensively used. 

One of the outstanding features of this large in- 
dustrial complex is the variety and scope of its air 
and water pollution control facilities. More than 
$50,000,000 has been spent in recent years on en- 
vironmental quality, and the Middletown Works has 
been the recipient of iawards froih the Ohio Society 
of Professional Engineers, the American Society of 
Civil Engineers, md^^ 

Armco will complete a $20,000,000 so^ 



cycling facility here in late 197 1 which will convert 
morp thPin 800,000 tons of waste materials annually 
into a reusable product for its blast furnaces. In 
addition, it has a long-term agreement to re-cycle 
the ferrous wastes recovered by the City of Franklin 
in its municipal waste recycling effort. 

The Armco Information Center opened its doors to 
visitors in December, 1969, on the 70th birthday of 
the organization; The center was establish^ t6 pre- 
serve relics from the past as well as to present a com- 
plete picture of the extensive operations of Armed 
today. •„ 

llie first level of the center is devoted to ArmcoV 
history. In a 20-8eat theater one can see a film pre- 
sentation of the past. Ther^ia^^^^^^ 
rotating cylinders and static exhibits to attract the 
eye and tell the story. 

The second level has areas reserved for eiach operat- ' 
ing^ division. Together, both floors graphically ex- 
plain what goes on in the steel makii^^^ 
ing a trip through the plant more easily understood 

The plant management restricts yisitors^^t^^^^ 
to persons over 12 years of age: llii^ 
lent study for physics, chemistry w 
ence classes. ^6 arrange a visit cbnta^ 
Public Relations, Armco Steel Company, 24 North 
Main Street, Middletown, Ohio 45042, Phone: (513) 
• ■■•,425-2888..;;- ; 

The Information Center is open 8 a.m. to 5 p.in. 
weekdays. It miEiy be opened^^^^ by spci- 

cial arrangemmts.; There 

Contactr;:R^Bcep 

Steel Gk)rporati(m, Ci]^ ^ 
dletowh, Ohio 45042, Phone: < (513) 425-5556. 





Location: Seven miles southwest of MUford, Ohio, 
in Clermont County between Perintown on US 50 
and Glen Este on SR 32. 

The Cincinnati Nature Center is a public non-profit 
educational institution dedicated to developing 
ecological awareness, understanding, and concern 
through education of youth and adults. 

The CNC Association, operated by a board of trust- 
ees, oversees two facilities in Clermont County: the 
CNC on Tealtown Road and Long Branch Farm ten 
miles north of CNC. 

The nucleus of the Tealtown center was the Carl 
Krippendorf estate of about 180 acres which became 
available for development as a nature center in 1966 
under the visionary leadership of Stanley M. Rowe, 
^ Sr., a promineni; retired. Cincinnati businessman. 
Today the CNC has grown to 680 acres encompass- 
ing forest, fields, a stream, a lake, and five ponds. 
Approximately four miles of trails are available and 
other trails are planned for the more remote areas. 

The contemporary Rowe Interpretive Center con- 
tains offices, bookstores, library, and a large flexible 
classroom-meeting room for school classes, members' 
programs, and exhibits. 

The Carl Krippendorf Lodge, the original residence 
of distinctive 1900 architectural charm, oiSers special 
meeting rooms for small adult groups. The original 
Krippendorf farm bam and the extensive limestone 
stei^ and bridges constructed over the past 70 years 
add historical perspective to the use of the land. 

A gift of Mrs. Neil H. McElroy and the late Mr. 
M<^lroy, Long Branch Farm consists of 535 acres, 
™ permanent pastures, cropland,- feedlot,- 

silo, bams, houses, pens, and a show bam. The herd 
of 200 head of registered Angus is managed as breed- 
ing stock. 

This farm will be run as a self^supported educational 
farm division of the Cincinnati Nature Center to 
offer students an opportunity to leam more about 
the source of man's foods and the complexities of 
food demand and production in the outdoor labora- 
; tory of an operating stock f^ 

The streams cutting through CNC and Long Branch 
/ have created unique land forms offering students 
\ ; a^ picture of the geological 

^changes that have taken place in southwestem Ohio 

over the past 450,000,000 years. 

:The sediment^ in the stream val- 

leys are a part of ilie oldest bedrock in the State of 
; Ohio, laid dovm by^^^^^ that covered 

■ : t^^^ Ordovician Period. Lime- 

stoTO layers inches thick contain 

; ; a^^ The shale lay- 

^ ^ '"^"'^'eakingf down easfly, haive contributed to the 
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formation of .several attractive waterfalls in the 
streams. Occasional formations of ripple marks and 
wave action may be visible. 

After eons of erosion, sedimentation, deposition and 
again erosion, this area was subjected to other enor- 
mous land changes during the ice ages. The Kansan 
glacier (1,200,000-1,060,000 years before the pres- 
ent) and the lUinoian (400^000 before the present) 
covered the area of this study and the Wisconsin 
(110,000-20,000 before the present) stopped just 
north. . 

The CNC and Long Branch sit upon the remains of 
the weathered lUinoian till plain. Occasional glacial 
boulders of igneous or metamorphic rock uncovered 
in the fields and frequent glacial pebbles in the 
streams dramatize the passage of the glaciers in 
southwestem Ohio. 



On the hillsides much of the lUinoian till has been 
carried awav by drainage streams to exposje the late 
Ordovician group — the Maysville shales. Here the 
drier conditions of the soil support a somewhat dif- 
ferent vegetation thar the poorly-drained upland 
till plain. 

Although the streams of both Long Branch Farm 
and CNC drain eventually into the Little Miami 
River, only from the Lookout Trail off Tealtown 
Road can one see the extensive valley of the East 
Fork of the Little Miami where waters from the 
ancestral Ohio were ponded as the Illinoian Glacier 
advanced south. Terraces remaining from this era 
and still visible along the East Fork support farm 
bams and houses and the Norfolk and Westem Rail- 
road tracks. One hillside accessible from a CNC trail 
consists of conglomerate rock associated also with 
' the' lUihoiaiTglac 

Although the eairiy v^etation of the CNC and liong 
Branch areas was similar, as indicated on the Origr 
inal Vegetation Map, man's use of (lie lands has re- 
sulted in a somewhat differing cover today. 

The CNC is indebted to Carl Krippendorf for having 
been moved early in life by a 'iand ethic'' to preserve 
the extensive forested slopes and upland that were 
to become the present nature center. This forest is 
mainly a mixed mesophytic association with beech, 
sugar maple, basswood, tuliptI^ee, red oak, hickories, 
white ash, black cherry wi^ occasional chinquapin 
oak, sour gum/ white oak, bur oak, i^d elm, buckeye 
and walnut. In poorly drained areas pin oaks thrive. 
The understory consists mainly of spice bush, hop 
hombeam, blue beech or ironwood, dogwood, red 
bud, wahoo, and pawpaw. 

The floor of the forest is covered in spring with the 
t}rpical wildflowers occurring in such forests. But in 
addition Mr. Krippendorf introduced near his resi- 
dence other flower bulbs that have thrived over the 
years and provide some form of bloom almost every 



month in the year. In this horticulture area he in- 
troduced also flowering shrubs that contribute to 
the floral display. A restoration of his Herbwall and 
the fern valley provide study areas of interest to 
gardeners and students. Other important study areas 
consist of old pastures now growing up in elm, maple, 
cherry, ashy and vines; fields mown in the past but 
now becoming examples of field succession; several 
crop iields; and an eleven-acre field demonstrating 
controlled and uncontrolled watershed farming prac- 
tices — strip and row cropping, waterways^ terrac- 
ing, bird food and shelter. These crop fields display 
plantings of soybeans^ com, millet^ sorghum^ alfalfn; 
clover. 

Long Branch Farm also retains a portion of the 
early forest cover but in this case it has been grazed. 
The large permanent {Msture M renmm and 
cropland^ wiU cbnt^ to b^ planted in com and 
soybeans. Because of the nature of the educational 
program at Long Branch, the emphasis will not be 
on plant or| animal community relationships but 
rather on the function of a farm and modem beef 
cattle in today's environment 

The diversified nature of the plant communities at 
the CNC naturally produces a broad spectrum of 
animal life. The forest community is abundant in its 
bird population from the le^if -covered floor to the 
pointed buds of the tallest h )ech. Owls, hawks, pi!e- 
ated woodpeckers, and tuikey vultures offer the 
casual birder some real success when the many war- 
blers only confuse. 

The five-acre lake supports a number of mallards, 
wood ducks, and Canada geese as full-time residents 
and attracts migrating waterfowl, often of species 
unusual to^ the areaT TTie pS^nds pro delight to 
the young students in the spring as turtles, tadpoles,^ 
frogs and salamanders vie for food and territory. 
Here, too, in-depth studies of other pond life reveal 
the diversity of organisms even in the smallest pond. 
Comparison of pond and stream animals is con- 
veniently possible within an hour's visit. 

Although mammals are not usually visible, evidences 
of an exten^we population may be frequently ob- 
served at CNC. Homes o J the woodchuck, tracks of 
a fox, droppings of a rabbit, a raw piece ^of meat 
stashed by a weasel, muskrat tunnels and lodges, 
traces of deer, raccoon, possum, attest to the fact 
that the CNC is a wildlife sanctuary . 

Perhaps the most productive population, education- 
ally speaking, are the insects of field and forest and 
their larvae under logs and in the water. Here young 
students can obser/e an animal in its home, or in a 
temporary study cage, almost every month in the 
year, learning of the interrelationships between 
organisms and the environment. 



To implement an educational program that reaches 
as many as 7,500 children a y^r, plus supporting 
membership, youth and adult groups, teachers, and 
the general public, the staff is augmented by a group 
of trained volunteers. They enable the four-member 
naturalist staff of CNC to divide large classes into 
small groups of ten or less for land study. Other 
volunteers guide garden clubs and other adult and 
youth groups. The bookstore and I 'brary are also 
staffed by volunteers, many of whom are on the 
planning committee for these services. Several spe* 
cial horticulture projects are sponsored by volun* 
teers who do most of the planting. Long Branch will 
also have a cori» of volunteers when operating full* 
time as an educational facility/; 

School classes accompanied by teachers and some 
parents w 

one hour to approximately io^^ 
previous arrangements. Some classes may come more 
than once a year in which case the teachers attend 
a staff-directed workshop for prep^^ 
dination. Teaching techniques encourage 
tial learning, scientific ol^iyatiph an 
conceptual approach, "discovery V method. Ages vary 
from first grade through collie. 

The CNC staff conducts workshops for teachers in 
. environmental education with emphasis on teach- 
ing techniques for the outdoor classroom. Workdiops 
may be held at CNC or on a school site, Teachers 
who have taken CNC workshops may lead their 
own classes at the CNC if they have demonstrated 
the necessary skills to conduct a clasia in thie ou 
doors, and are approved by the CNC educational 

t^ee for ea^ 

- cbnts. Fee Jor tea<;h^^ $1 per teacher it 

!7Tper hour of ' wo^r^ a: fee of 

fr6ml$15 to $25 depending upon the facilities needed 

for the naeeting. I / 

All groups must make reservations ahead of time, 
preferably six month^jtg^n^ar in advance. All com* 
prehensive school program reservations (two days 
for each class plus two teacher workshops) are com- 
pleted before October 1st for spring and before 
April 1st for fall and winter. Other single school 
groups ci'iust call on those dates to arrange reserva* 
tions for the following season. No more than sixty 
children may be accommodated at any one time. 

Long Branch Farm will operate on an experimental 
basis in Fall 1973 and Spring 1974. Itjdll be bpen^^^^ 
to organized groups led by CNC staff only. Contact 
Director, Cincinnati Nature Center, 4949 Teal town 
Road, Milford, Ohio 45150, (513) 831-1711. 
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DAYTON POWER AND LIGHT COMPANY: HUTCHINGS STATION 



Location: At 9200 Chatauqua Road, two miles south 

of Miamisburg on the Great Miami River. 

^ .. , 

Electricity has become the most important service 
for the technoloncal age in which we live. In most 
places we depend upon it to pump our water. Even 
if we have a gas or oil furnace we must have electric- 
ity to man the automatic controls. We dose our 
windows and obscure the light, necessitating elec- 
trical devices to cool, heat, humidify or dehumidify 
and filter the air we breathei and furnish us light to 
carry on our activities. Electrical equipment makes 
life easier for the housewife, the industrial worker, 
the farmer, the woodman, the carpenter. It saves 
time for social/ civic and cultural activities former 
generations found imjpossible to perform. 

This important service to mankind is made available 
- by means of converting other kinds of energy into 
electricity — coal, water, geothermal heat, nuclear 
fission and solar energy. In each source an environ- 
mental trade-off is exacted. There is no better way 
for students to appreciate the product of these trade- 
offs and to evaluate them environmentally than to 
see the complicated process and the fuel require- 
ments in generating electricity. A field trip to the 
0. H. Hatchings Generating Plant will make this 
realization vivid. 

I'he 0. H. Hutchings Station is located on the flood 
plain of the Great Miami River. It uses river water 
for cooling and returns it i5 degrees warmer. A small 
diversion channel has been constructed from the 
river to the plant. An average generating station 
such as Hutchings Station must have 400 million 
gallons of water a day just for condensing the steam 
returning irom_the_turbiK water which is 

tiuiied into siiper-heated ^team by mc»^^^^ ragirig~ 
furnaces is obtained from the groundwater stored 
in the |;lacial isand and grayel^deposits filling a buried 
pre^glacial valley. This water goes through a purify- 
ing process which extr«^ct^ all solid matter. 

A great storage yard .')f coal lies beyond the plant. 
This station procures its coal from West Virginia 
and eastern Kentucky. It is a high grade bituminous 
coial, low in sulphur (.7S|%) and ash (10%). Two 
thousand tons or 30 railcar loads are consumed each 
'day.'' ■■ . J .'V 

The coal is lifted on inclined belts to a crusher and 
finally to pulverizers. Here it becomes so fine that 
it feels like black talciSn powder. This powder is 
1 mixed witii preheated kir and blown into the fur- 

I j nace where it ignites iiiiE^ntly and releases its heat 
n energy. ; ■ ; ' [1 ' ' 

I I Heat in the furnace boils water which circulates in 
tubes lining the inside of the furnace wall. Steam is 
8<9pu«ted from in a steamdrum/then flows 
into a network of tubes' where it is super-heated to 



The steam's energy is converted into electrical en- 
ergy by passing through the blades of a turbine, pro- 
ducing tremendous force. This force turns a shaft 
or rotor and its associated^tnagnetic lines of force. 
These are.passed over the coils of a stator, producing 
the electrical potential called voltage. The speed 
with which the oiil^r 'edges 'of the turbine wheel 
travel may exceed 800 miles ah hour — 100 miles 
an hour faster than sound travels in air. 

After the steam has accomplished its task of turning 
the turbine blades, it moves down into a condenser 
where cool circulating water drawn from the river 
makes the steam condense to water again. The water 
from the condensed steam is recycled, returning to 
start another trip through the furnace and turbines. 
The cooling water is used once and returned to the^. 
stream. 

The 0. H. Hutchings Station has six generators 
which give this station a total rated Capacity of 
360,000 kilowatts. 

The gases created by the rapid oxidizing of the coal 
pass into the chimneys or great stacks which rise 
hundreds of feet into the sky. Six new electrostatic 
precipitators are now in operatiou at the 0. H. 
Hutchings Station, a $6 million project begun in 
1971 and now complete. No visible emission can be 
seen from the chi:.nneys of these units. They are 
called hot precipitators because the gases pass 
through the unit at a temperature of 650 degrees F. 
The temperature makes the collection of the ash 
more effective. The stacks remove 99.5 percent of the 
ash from the flue gases. The ash is collected and 
stored until it is eventually disposed of in abandoned 
gravel pits. It is too expensive to return it to the 
- mines. ,.;._..^._„L..:-..;..^.„;:. 

Power transformers with cooling fans, one for each 
unit, are located beside the main building. These 
step up the voltage to 69,000 volts for aflicient 
transmission. 

Networks of high tension lines carry the energy to 

service areas. The Hutchings plan t has a hodk-up 

with the rincinnati Gas and Electric Comp^ 

to guarantee con tinubus service to all cohstmere*^^^^ 

In fact, the Dayton Power 

member of the ECAR (East ^;^C^ 

ability Coordination 

system for providing (Montinuiiig iser^ce for future 

needs of an extensive arcA 

An emergency, rapM starting 

ing on diesel fuel is an auxiliary device. ^^^^^^ : . 

The Daytoti Power and light 
to comply with the latest federal and state require- 
ments for air and water (j[uality. T^ financial 
are great for all ' ehyinmihental ;i^ 
will eventually mium U^ 
To comply with the applicabie air 
the company is either replacing or miodifyinj^ d^^^ 
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collection systems at its three generating stations 
... an $11 million expenditure at J. M. Stuart Sta- 
tion, $8 million at F. M. Tait Station, and $6 million 
at 0. H. Hutchings Station. To comply with water 
quiality standards, a closed-cycle cooling tower hc^a 
been constructed at J. M. Stuart Station at a cost 
of about $7 million. 

Other tours offered by Dayton Power and Light are 
of the Service Building at 1900 South Broadway, 
Dayton, a museum witii early electric equipment, 
gas and electric meter shops, electric testing and 
customed' service. This can be a valuable tour for 
basic understanding for grade school' students and 
older. A tour of the company's Modem Lighting Cen- 
ter at the Gas and Electric Building, 25 North Main 
Street, Dayton, is recommended for high school 
students and adults. 



For trip preparation the company has prepared three 
films: The Principles of Electricity, which explains 
the basic laws; twenty minutes. It is recommendiMd 
for elementary as well as high school students; .AC- 
DC Generation, time twenty minutes, produced by 
General Electric and ddK^ribing scientific principles 
for generating two kinds of current; for high school 
students; and To Be Continued, a fascinating story 
of the electric industry for^'high school and adult 
groups. It is 28 minutes in length. 

Students must be 14 years of age or older for trips 
to the generating plants. Three weeks* advance plan- 
ning with the company is required. Contact, for 
tours/ films, or talks: The Dayton Power and Light 
Company, Public Affairs Department, 25 North 
Main Street, Dayton, Ohio 45401; Phone: (513) 
222-0441. Ext. 7420. 
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FORT ANCIENT STATE MEMORIAL 



Location: Fort Ancient State Memorial is located 
seven miles southeast of Lebanon on SR 350 in bar- 
ren County, Washington Township. The 696-acre 
memorial is situated on the east bank of the Little 
Miami River. 

The purpose in suggesting this site for study is that 
it represents two pre-history cultures which may 
have yielded some influence upon the later develop- 
ment of Indian cultures, and in turn upon the Euro- 
pean explorers and the New England settlers. These 
early cultures developed simple technologies to meet 
their needs and art forms to express their oneness 
with the natural world. The site remains a preserved 
natural area, a study of which, in itself, gives an 
appreciation of that part of the Ohio heritage. 

The Fort Ancient earthworks are located on a rising 
bluff about 270 feet above the Little Miami River 
valley floor. The earthen walls of the fort follow the 
irregular edge of a hill that is practically isolated 
from the general upland area by deep ravines. The 
fort is bounded on the west by the steep slopes fac- 
ing the Little Miami River, on the east and south- 
east by the ravine of Cowen Run, and on the north 
by the gully of Randall Run. These two streams, 
which flow directly to the river, have cut their deep 
but short valleys down through the overlying Illi- 
noian glacial till into the interbedded shales and 
limestones of the Ordovician period. These are 
abundantly fossiliferous with brachiopods, bryozoa, 
horn corals and gastropods, making the banks along 
the streams good collecting areas. 

The site reflects the influence of the deeply weath- 
ered Illinoian till soils developed from the glacial 
. IR?terial left in place some 400,000 years ago, 



The original vegetation was mixed oak, beech and 
maple forest with much variety of species in the 
canopy and understory. The present vegetation pat- 
tern is similar, with many mature beeches, maple, 
tulip and oak. A great variety of wildflowers are 
found in protected ravines and hillsides. The bases 
of large trees serve to protect stands of flowers also. 
Throughout they are scattered but plentiful. Spring 
flowering reveals wild ginger, rue anemone, hepatica, 
bluecobfiu^^ cutleaf toothwort, spring beauty. May 
apple, bloodroot, Dutchman's breeches, squirrel 
corn, smooth yellow violet, Virginia bluebell and 
! -trout lily,.": \. 

Salamanders and live land snails may be discovered 
in moist areas. Red-backed, lead-backed, and spotted 
salanumdera found under irocks and rotten tree 
stiiinps. Birds and small mammals typical of wooded 
habitate are abundant 

Two prehistoric Indicm^^^ 

Ancient earthworks surid Anderi^^ which 
together comprise the Fort Ancient S^ 
O Hopewell Indians, who lived in Ohio between 

ERIC":: ":vv''-v; 1:^ 



300 B.C. and 600 A.D., built the Fort Ancioit earth- 
works. Sometime between 1200 A.D. and 1630 A.D., 
the Fort Ancient Indians reoccupied the sit$ and 
established two small villages. 

The Hopewell Indians, using primitive tools of dig- 
ging sticks and hoes made of shell, stone, and animal 
shoulder blades, scraped up earth from the surface 
and piled it along the edge of tiie bluff to foim the 
walls of the enclosure. At a number of points slabs 
of limestone were placed within the walls for rein- 
forcement. The ''fort'' which they built is in three 
sections: a North Fort, a Middle Fort, and a South 
Fort. Within each fort the Hopewell buried their 
dead beneath mounds and erected crescent shaped 
earth walls and laid stone pavements. These fea- 
tures formed the setting for religious and social cere- 
monies and were not used as fortifications for the 
protection of the inhabitants. 



FORT ANCIENT STATE MEMORIAL 



VtlliftSttc' 




By uncoveririg the pottery, tools | and ornaments 
found on the site, archaeologists have derived much 
knowledge) concerning the Indians.' They cultivated 
crops of corn, squash, beans, and tobacco. Trading 
was done extensively for items not found hear the 
area. Jewelry was worn and fashioned with a high 
d^ree of artistry*' .. \'< 

For unknown reasons, the highly jdevelqpied Hb^^^ 
well society declined and Fort Ahcien t was aban- 
doned by its builders. 

Long after the Hopewell culture had left the scene, 
the Fort Ancient Indians built, from 1000-1600 A.D.;; 
smiedl villages iniJie South theAnddrsoh 
Village site in the valley famers 
who supplemented their vegetable diet willi'^g^ 
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fish, and wild plants. They were the first prehistoric 
men in the area to use the bow and arrow. 

Although these people cultivated the soil and worked 
in bone, shell and stone, they never acquired the fine 
craftsmanship of the Hopewell Indians. No evidence 
of trade with white men has been found at this site. 
Once more the site was abandoned, this time shortly 
before the arrival of European explorers.' 

The preserve was created by a joint resolution of the 
legislature in 1891, making it Ohio's first state park. 
It was placed in the care and control of the Ohio 
Historical Society, where it has been ever since. 

With the passage of time, the earthworks were sub- 
jected to some defacement by cultivation/ by the 
explorations of untrained excavatbrs and by natural 
erosion. However, steps have been taken to preserve 



and restore some of the damaged features. Natural 
erosion is being controlled. 

Visitors to . the area have access to parking space, 
shelter house, picnic tables, running water and rest 
rooms. 

In the Fort Ancient Museum, opened late in 1967, 
are presented modem exhibits, models and life study 
groups of the two Indian cultures which inhabited 
the site. The Hopewell Indian displays portray pri- 
marily the ceremonial life and rituals which are con- 
nected witli the large earthwork8.vThe Fort Ancient 
Village model shows the probable life pf these peo- 
ple as well as the constniction of thaf living 

There is no charge for schck)! groups to go in the 
museum. Contact: The Ohio Historical Society, 1-71 
and 17th Avenue, Columbus, Ohio 43211, Phone: 
(614) 469-2919. 




Location: In Franklin; west of 1-75, SR 123 to River 
Street, left on River Street to Farm Avenue, around 
house, across levee. V 

This site is a solid waste recycling plant designed to 
meet an immediate problem and to accommodate 
future needs. In 1967 ihe City of Franklin had used 
all its available landfill space. On the city council 
was an enterprising member who made paper mill 
equipment. He proposed a new concept for recycling 
waste into paper pulp which resulted in the con- 
struction of a new plant, financed by a grant from 
the Bureau of Solid Waste Management, U.S. Public 
Health Service, HEW (now an office of the Environ- 
mental Protection Agency). This 150-ton-per-day 
plant, the first of its kind in the world, handles all 
the current municipal waste material of Franklin and 
the surrounding communities of Carlisle, Springboro 
and Franklin Township. It is designed to process the 
area's projected tonnage through 1990 and is oper- 
ated by Black Clawson Fibreclaim, Inc., under a 
management contract with the city. 

The plant is the nucleus around which an environ- 
mental control complex has been built. Included in 
the complex is a regional waste water treatment 
plant, designed, built and operated by the Miami 
Conservancy District, Dayton. This part of the com- 
plex (A on chart) is the first of its kind in operation. 
It treats four-and-one-half million gallons of water 
per day. Modem in every way, it is controlled by a 
computer in Day ton. The purified effluent from this 
waste water plant is the water supply for processing 
and cooling in the solid waste plant; the sludge from 
the municipal clarifier is mixed with the non- 
recyclable organics of the solid waste plant and 
burned; and the wa ste water from th^ waste 
plant is treated in the waste water plant.Tksh is used 
: as a settling agent in the water plant's industrial 
clarifier and in a landfill project adjacent to the 
property. 

A blending station where non-aqueous fluids such 
as cutting oils are stored, mixed and disposed of is 
another of the facilities within the complex (B on 
chart). 

The country's first mechanized glass reclamation 
plant was constructed on the property in 1973. It 
sorts waste glass from the glass-rich residue of the 
solid waste material. After being broken up in a 
water solution, the glass pieces have a unique qual- 
ityr the edges are not sharp. Ilie glass is sorted 
three colors — cleiar, green, and amber — by means 
of high density magnetism, air currents, screening, 
and optical sorting. The plant can sort four tons of 
glass daily> after which it is shipped to glass con- 
V tainer plants for recycling. Blue and green glass are 
worth $12 a ton, white glass, $20 a ton. 

Solid waste treatment (C on chart) consists of sev- 
-^"iteps: 



Refuse delivery (1 on chart). Private contractors 
bring waste material to the site in trucks, collecting 
from residents who pay $36 per year for the service. 
The incoming refuse is weighed, dumped and then 
pushed into the conveyor pit by an end loader. 

Wet pulping ( 2 on chart) The conveyor feeds the 
refuse into a wet pulping machine, mixing it with 
water and cutting it by a high speed rotor to form a 
slurry. 

Metal recovery (3 on chart). Odd bits of metal, in- 
cluding tin cans and other hon-pulpable and non- 
friable materials are ejected from the pulper, washed 
and conveyed to a magnetic separator. 

Liquid cyclone — glass recovery (4 and 5 on chart) . 
To remove the remaining inorganic material such as 
glass, ceramics, and aluminum, the slurry is pumped 
into a liquid cyclone where the heavier materials^are 
selectively removed by centrifugal action. The ob- 
jects from the cyclone are about 80 percent glass. 
The material is dried^ screened, magnetically sepa- 
rated and classified into three fractions. The light 
fraction contains the aluminum and some of the 
heavier plastics; the heavy fraction contains the 
heavy, nonferrous metals; and the middle fraction 
is almost pure glass: This is sorted for re-use in glass 
container manufacture. 

Fiber recovery (6 on chart). With the metals and 
glass removed, the slurry is pumped to the Fibre- 
claim for paper recycling. From 40 to 70 percent of 
the waste by weight is paper. Only the long pap<^^ 
fibers are useful, so they are mechanically separated 
from the remaining contaminante. Retain^ on a 
screen, the long fibers are dewatered, making them 
40 to 50 percent dry. They are then delivered by 
scfewTion 

to a nearby paper company. — 

Non-recoverable organics-sewage sludge (7 oh 
chart) . The remaining organic rejects— rubber, tex- 
tiles, yardwaste — are pumped into a storage tank 
from which they are fed into the -'hydrasposar' de- 
partment at a desired rate. The rejects are dewa- 
tered with a press, broken, discharged and fed into 
a fluid bed reactor for final dispbsal. Here the pieces 
are burned at 1400 to 1500 F. TTiiB CT^ 
is cleaned of particulate miatter in a vehtuii 
ber and dischai^ed as a clean, hon-polluting^ n 
odorous white plume; Sludgeff^ 
sewage treatment plant is^^^ 
material and burned in the reactor. ; 

The most significant pitdu^^ 
lin plant is the Idig fiber paper However; their^; 
is a substantial heat value to the material 
Similar plants in other^ I^ 
this to steam and them into energj^^^^^^^ 

It appears that the iSiivirohnienta^ Control Complex^ 
has bera enthusiastically acclBpt^ the commu-^ 



nity. Haulers are pleased, for they can get in and out 
very rapidly. Householders are satisfied, for the cost 
is reasonable. Eight thousand visitors from through- 
out the world — representatives from 17 foreign coun- 
tries and 46 states — have toured the installation 
since it began operation in June 1971. 

Expansion to a 24-hour-a-day program may mate- 
rialize and increase internal efficiency as well as 
broaden the area of effective solid waste control. 

Two moving pictures have been naade which are ex- 
cellent preparation for a visit to the complex. 



Clean Tour USA^ 15 minutes.^Twelve copies for loan. 
Purchase price $100. Contact: Mrs. Marci Profitt/ 
605 Clark Street, Middletown, Ohio 45042 or City 
Manager, City Building, Franklin, Ohio 45005. 
Cy«(a6, Owens-Illinois, Inc., P.O. Box 1035, Toledo, 
! Ohio 43651, (419) 242-6543. 

I Visits are restricted to high school classes only. Con- 
1 tact: City Manager, City Building, Franklin, Ohio 

45005, Phone: (513) 746*9921 or Joe Baxter, Jr. 

P.E., Engineering and Marketing Consultant, 

Shartie Division, The Black Clawson Company, Mid- 

dletown, Ohio 45052. 
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GOOSE RUN VALLEY AND THE COURTS FARM 



Location: Approximately % mile south of Brown's 
Bridge on New Hope-White Oak Station Road be- 
tween State Routes 32 and 68 in Brown County. 

Goose Run Valley provides an &ccellent site for 
study of Ordovician fossils and a free-flowing, un- 
polluted stream. It is located on the farm of George 
Courts, a small diversified farm on which hurley 
tobacco is presently the principal crop. While it is 
widely recognized that the use of tobacco is injurious 
to health, it has long been an important crop on 
Browr 'bounty farms and is included in this study 
for that reason. 

The area was settled in the early 19th century. The 
farm was purchased by a Warren Lucas about 1913. 
At the time, the farm was badly eroded, and incapa- 
ble of producing crops. Mr. Lucas undertook return- 
ing the farm to production, by manuring, erosion 
control, and establishing permanent pasture. 

Mr. and Mrs. Courts obtained the farm in 1949. It 
has been operated as a tobacco-livestock farm since. 

The Courts Farm is located in the White Oak Creek 
watershed. The land is gently rolling. The soil parent 
material is glacial till, overlying Ordovician lime- 
stone and shale. Water is abundant from a small 
stream. Goose Run, and a 32-foot well dug into the 
solid limestone. 

Goose Run has cut deeply into the bedrock^ expos- 
ing cliffs as high as 40 feet. The stream is free- 
flowing, has adequate oxygen, and flows over the 
limestone bedrock in a series of riffles and pools. 

Fossils of the Ordovician period are abundant, par- 
ticularly brachiopods, crinoidtems, cephalopoda, and 
bryozoa. Trilobites and solitary corals are occasion- 
ally found. Because of the extensive exposures/ sev- 
eral strata nnay be observed and traced for some 
distance. 

During periods of high water, much silt is carried 
from farmland which lies upstream. However, the 
stream clears quickly upon return to normal flow. 

Most areas of permanent pasture are bluegrass. 
Fence rows have occasional patches of blackberry, 
elderberry, and multiflora rose. 

'Th0 Goose Run valley supports a diverse hardwood 
flora. Species present are hazelnut,' elderberry, chin- 
quapin oak, green, red, bliie, and white ash, red oak, 
pin oaky white oak^ chestnut oak, swamp white 
oak, pignut hickory, black locust, honey locust, black 
willow, sycamore, paw paw, winged sumac, sassa- 
fras, bittemut hickory, sugar maple, box elder, Ohio 
buckeye, American hornbeam, hop hornbeam, wild 
cherry, flowering dogwood, basswood, American 
beech, American elm, osage-orai^e, black walnut. 
Red cedar is abundant along the slopes bordering 
the streams. (Kenneth Cribbet, A Guide to the 
O /Plants ol Goose Run, 1972) 
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The entire area has been grazed for many years. 
However, the grazing has not been intensive and 
many of the more tolerant woodland herbaceous 
plants are present, providing wildflower display 
throughout the warm months. 

Common farmland mammals are present, such as 
cottontail rabbit and wood chuck. Shrews, white 
footed mice, and meadow mice are abundant. In the 
woods, fox and grey squirrels are found. Chipmunks 
are common; raccoon, skunk, opossum, and mink 
occur along Goose Run. 

Aquatic life in the stream itself includes abundant 
aquatic insects, fingernail clams, and gastropods. 
Fish species inclufie various minnows such as creek 
chub, various shiners, and blunt nose minnows. Cat- 
fish are predominantly black bullheads and mad 
toms. Darters are common. The green sunfish is 
abundant. 

Amphibians include the striped chorus frog and 
spring peeper, cricket frog, green frog, leopard frog, 
bull frog, woods frog, American toad, and tree frog. 
Salamanders include dusky, long-tailed, and two- 
lined. Snakes are abundant, and frequently encount- 
ered varieties are queen snake, hog-nosed snake, 
ring-neck snake, common water snake, and black 
king snake. 

Snapping turtles are found in larger pools. Box tur- 
tles are common. 

The birds are very diverse, including most of the 
common species. The pileated woodpecker nests in 
the area, and is occasionally seen. 

Since 1949, this farm bias provided the sourqe of 

inoome_fo^^^ F^rincipd^^^^ 
crop is buriey to 

stck^k production. The acreage of the farm is used 

asfoUowsr..:;' 

Tobacco, approximately one acre; xorn, six acres; 
hay, five acres; permanent pasture, approximately 
11 acres; grazed woodland, six acres, homesite^^^^ 
acre — a total of 30 acres. 

Livestock includes ten head of b^f cattle, three 
brood sows, and 100 chickens. A large garden plot 
is cultivated for hbusdiold use/ 

Tobaco) production averages about 2 iK>unds to 

the acre. The leaf is generdly of top qt^ 

ing the care involved ivith pixKluc^ arid housihg;^ 

of the crop. Tobacco involves ^r^^ 

than most crops. This/crop is unique m ^Ohid to a 

small region bordering: ^the Ohio Riy^ 

tobacco markets in the state are located at Ripley. 

Unlike other crops, tobacob^^^I^^ 

round job, beginning with prepa 

in very early spring.\The crop is tra^ 

Add in June, and cultivated se^^l timies to 4isr 

courage weeds overtaking the slow-grbwinjS[ plants. 
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When flower buds appear, they are removed to en- 
courage leaf growth. An oil spray discourages the 
growth of suckers at the junction of leaf and stalk. 

The tobacco ripens in early September. The stalks 
are cut, hung on sticks; and placed in barns or sheds 
for curing. The curing operation is very critical, and 
good ventilation must be provided. The tobacco 
cures in about eight weeks/ when it is taken from the 
barn and "stripped," that is, removed from the stalks 
and graded. It is then transported to tobacco mar- 
kets in Ripley, Ohio, or neighboring Kentucky. The 
markets are generally open from late November to 
early February. 

Crops of hay and corn are used on the farm for live- 
stock feed. Although semi-re tired; Mr. Courts is atill^ 
actively operating the farm. / ; 



One remarkable feature of the Courts farm is that, 
although chemical fertilizers are used to supplement 
manure and cover crops, herbicides or insecticides 
have never been used. Although tobacco is suscepti- 
ble to insect pests such as grasshoppers and sphinx 
moth larva, natural controls have been adequate. 

Careful management has enabled Mr. Courts to 
maintain an adequate income from this farm, al- 
though it is only 30 acres in size. Today, the trend 
has been to more automated production and exte^^ 
siye equipment. The Courte^^^fe far more closely 
resembles the small family ^^ f^ years ago. 

Only parking is provided. Lihiitations on visits are 
to be set by the Courtees; N^^^ permitted. 
Contact: Mr. Ai Mrs^Ge^^ Courts, RR #2, 
Geprg^^ (513) 444-2872. 
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Location: Off 1-70 on the northern edge of Montgom- 
ery County. 

The purpose of the study is to describe an area which 
provides outdoor educational experience in fanning 
practices, environmental education, forestry/ and 
horticulture. . 

The site was a 200-acre farm and has some buildings 
remaining that are 125 years old. The property has 
a long history of productive agricultural use. As 
suburban Dayton extended northward, this farm 
was sold to a doctor, who, in turn, after a few years, 
sold the property to the board of education of the 
vocational school. In the four years since that time, 
two large school buildings have been constructed at 
a cost of seven and a half million dollars. A third, 
now under construction (Spring, 1973), will bring 
the capacity of the school to 2000 students. The 
school gives training to both girls andboys who wish 
to attend. They leave their own high schools their 
junior or senior year. On completion of a two-year 
program they receive a diploma from their high 
school and a certilficate from the vocational school. 

The farm lies in the glaciated part of Ohio on slop- 
ing to gently sloping terrain. Etoloihite bedrock of 
Silurian age is found beneath the heavy, transported 
glacial till. The land is in the Miami River water* 
shed near the headwaters of Wolf Creek, Little Bear 
Creek and Twin Creek. The soil is in the Crosby- 
Brookston group, poorly drained on the nearly level 
terrain. 



Thirty acres of the farm are mature beech-maple 
forest. Ninety acres of tillable land are currently in 
agricultural production. The students actually plant, 
cul tiva te and harvest the com, hay and wheat, tihus 
developing skills and experience for doing farm work. 
Approximately ten acres along a strejeun are in var- 
ious stages of plant suiccession. 

The wildlife is typical of an agriculture community, 
consisting of quail, pheasant, rabbits, fox, ground 
hog, squirrel, raccoon, muskrat. 

This area offers an excellent opportunity to study 
the soil with conservation practices in operation. 
These include farming the land at its capacity, sod 
water-ways in operation, one half-acre pond con- 
structed, five acres of new pine forest, and the 30 
acres of mature woodlot All stages of ecological 
succession are readily observable; there is an im- 
proved nature trail one mile long; plus two miles of 
heavily wooded trail. One mile of flowing stream, 
with all types of freshwater life, is valuable for 
aquatic studies. 

The school personnel welcome outside classes for 
field trips or more extended study programs. Almost 
any age or size group is jacceptable. There is no out- 
side restroom or eating facility except when school 
is in session. Student group leaders aie^^^^^^^^ 
during the school session. Contact: Ajsriculture 
Supervisor, Montgomery County Joint Vocational 
School District, 6800 Hoke Road, Chy ton, 45315, 
Phone: (513) 837t7781, ext. 62. • 



THE RIPLEY UNION WATER ASSOCIATION 



Location: north of the Ohio River at Ripley, approx- 
imately 12 miles, extending west along US 52 to the 
Straight Creek Bridge. 

This site provides a study in a local solution of the 
problem of a dependable rural water supply. 

The water system is located in two very different 
geologic situations. The western extension of the 
water system is located entirely upon the Ohio River 
flood plain along US 52. The norttiem extension fol- 
lows the Ripley-Day Hill Road seven miles. A branch 
extends along Pisgah Ridge Road to an auxiliary 
standpipe water tank. Another branch follows West- 
Henry Road to US 62-68. 

This northern extension encompasses the very rough 
topography of the limestone and shale ridges bor- 
dering the Ohio River flood plam. lliese hills are the 
result of the erosion of the original surface by many 
small streams draining into Red Oak Creek and 
Straight Creek. 

The ridges are characterized by fairly shallow soils 
and steep gradients except on ridge tops and stream 
flood plains. Much of the area is in second-growth 
timber and pasture land. Cultivation is primarily 
for tobacco, com and soybeans. 

Wells in this area drilled into tiie bedrock are un- 
predictable producers, usually yielding less than two 
gallons per minute. (Water Inventory of the Ohio 
Brush, Eagle, Straight and Whiteoak Creek Basins, 
State of Ohio. Department of Natural Resources, 
Division of Water, Report No. 15, November 1960). 
Often, wells are unreliable in drought periods. Be- 
fore construction of the water system, most homes 
and farms depended on cisterns and ponds, supple- 
mented by water purchased and hauled by truck. 

The area is part of the former Virginia Military Res- 
ervation. Permanent settlements existed at the end 
of the 18th century, concentrated along the Ohio 
River and major streams. Early agriculture produc- 
tion was primarily devoted to livestock and com un- 
til the development of white hurley tobacco about 
the time of tiie Civil War. Most of the area was 
cleared for agricultural purposes, including much 
steep land that should have been left timbered. As 
increased erosion took its toll, much previously cul- 
tivated hillside land has reverted to brush and wood- 
land. 

Increased water needs for domestic and livestock 
uses caused citizens to seek a cheap, dependable 
water supply. In the late 1960's, this encouraged the 
formation of the Ripley Union Water Association. 
Application was made to the Farmers Home Admin- 
istration for a grant or loan. A loan was made, and 



construction of water mains was begun. The first 
lines were opened in 1969, and the entire system was 
operational by May 6, 1970. The original FHA loan 
was for approximately $350,000.00. This sum was 
adequate for initial construction. 

The Ripley Union Water Association obtains its wa- 
ter from the Ripley municipal water system, where 
it is pumped from wells originating in the glacial out- 
wash deposits beneath the Ohio River flood plain. 
The water costs 150 per 1,000 gallons. It is sold to 
local residents for $8.50 per 3,000 gallons. Until April 
1, 1973, cost was $61.60 per 3,000 gallons. Increased 
charges were necessary to keep abreast of increased 
maintenance costs. A tap-in fee of $200 is charged 
new subscribers. 

Present volume of the system averages approxi- 
mately one million gallons per month. The system: 
is limited by its supply contract to one and a half 
million gallons per month, so k operating at approx- 
imately two-thirds capacity. 

Maintenance and water costs are the greatest ex- 
penses. Only one booster pump is operated, which 
elevates water to the Pisgc^ Ridge stand pipe tank. 
Pressure is maintained by gravity. 

Construction of the system was made difficult by 
the nature of the topography. Generally, the water 
lines follow county roadways. 

Subscribers include year-round residents, farms, and 
seasonal users — campers and residents of summer 
homes along the Ohio River. Presence of the wa- 
ter system encourages increased residential, agricul- 
tural, recreational, and mdustrial development. 

The environmental impact of the system has prob-^^; ; 
ably been negligible since original construction, 
Because water use from wells and ponds has been \ 
reduced, ground water supplies may be favorably : V 
affected. 

An alternative to the system might have been an 
upground reservoir-well system, stream impound- 
ment, or increased well development. Because of the 
readily available water from Ripley, the develop- 
ment of the system was probably the most economi- 
cal alternative available. 

Local residents seem very pleased with their asso- 
ciation, and consider it a successful solution to a 
problem which is common to many of Ohio's rural ; 
communities. Adequate water has been provided at 
minimal cost and minimal alteration of the natural 
environment. y 

For permission to visit, contact: Mr« Andrew Pfeffer, 
RR #1, Ripley, Ohio 45167, Phone: (513) 392-4041. 



ERIC 



117 



I 



UPPER VALLEY MALL 



Location: Upper Valley Pike and SR 41, Clark 
County. 

The shopping mall is an important part of the recent 
experience of the American people. Centralized shop- 
ping facilities and the growth of suburbia have had 
an impact on th(; growth of entire metropolitan re- 
gions. The automobile has necessarily had a part in 
the preference for shopping centers with convenient 
parking facilities. The American consumer has also 
shown a preference for enclosed climate-controlled 
malls. A number of attractive shops around a mall 
concourse have provided a type of town center fea- 
turing such things as be tt and camper shows, fund- 
raising activities, and children's entertainment. 

The Upper Valley Mall is located northwest of 
Springfield and serves approximately 400,000 peo- 
ple from all or part oi four counties — Clark, Greene, 
Champaign, and Montgomery. Until 1965 the mall 
site was in a predominantly agricultural area of the 
Mad River Valley. The process of development, in- 
cluding the acquisition of approximately 80 acres 
and the procedures for rezoning and for providing 
services necessary for a facility with 25 acres under 
one roof, began at about this time. Cooperation of 
public agencies to facilitate development, in antici- 
pation of future residential, commercial, and indus- 
trial growth in the area, can be seen through several 
examples. A substation with enough power to serve 
30,000 people was constructed during the latter 
1960's. Road improvements to widen portions of 
SR 41 and to improve Upper Valley Pike amounted 
to roughly $130,000. Water and sewage services for 
the mall are city-based, giving some evidence of the 
city of Springfield's anticipation of growth in the 
area; annexation of the area in the mall vicinity is 
currently being discussed. 

The mall itself was opened in August of 1971, ap- 
proximately 18 months after the beginning of the 
construction phase. Eight shoe stores, 14 fashion 
stores, six novelty stores, three national chains, two 
local chains and one major grocery are among 
the current occupants of the 73 stores. There are 
no plan^ to expand the current acreage under roof; 
however, individual stores in some cases have plans 
to increase their floor space upward. 

It is perhaps most interesting to note the develop- 
ment in process around the mall site. Apartment 
buildings are under construction on land behind the 
shopping complex. Retail stores, banks, and service 
stations are built or being planned on land across the 
Upper Valley Pike from the mall. Work is expected 
to begin on SR 41 in September of 1973 to widen and 
build an overpass over the railroad tracks, the high- 



way finally connecting with US 68 in a cloverleaf 
pattern east of the mall. Industrial and commercial 
development is evident in the Mad River Valley, 
including a large International Harvester manufac- 
turing plant with a total work force of 7240. 

The construction of a major shopping facility such 
as the mall can be viewed in terms of man's impact 
upon the environment. Levelling the area prior to 
construction involved the movement of large ^ 
amounts of earth, cutting back a bank of land. A 
steep earth bank remains behind the mall, about 
two city blocks of the area particularly prone to mud 
slides. Approximately 5,000 pounds of cover vege- 
tation have been sown to alleviate the slide condi- 
tion. Springs in the area work in combination with 
the glacial till's propensity to absorb so much water 
that the clay mixture will eventually yield from sit- 
ting on a steep slope (an estimated 40-50^ in some 
areas) . The apartment construction behind the mall 
has resulted in earth piled close to the edge of the 
banks with the steepest slope. 

Another effect upon the environment has derived 
from covering the land with buildings and with 
parking spaces for 5,000 automobiles. The ability 
of the soils to absorb runoff is affected. Concom- 
itantly, the continued growth in the vicinity of 
the mall and in the Mad River Valley along the rail- 
road lines and US 68 can be investigated for its 
potential effect on the quality of water and on the 
flood potential of the Mad River. 

Trade-offs are evident in this study. Springfield has 
reaped industrial development benefits from the 
presence of the mall. International Harvester, for 
example, had at one time considered moving its plant 
from within the city limits completely out of the : 
area. However, numerous jobs were saved by the 
company's building its new plant in the Mad River 
Valley along US 68. The development of an attrac- 
tive shopping maU might be viewed as an economic 
shot in the arm, not only in terms of job opportuni- 
ties, but also as a facility to include in an inventory 
to attract new enterprises to the area. 

Related studies might involve investigating the ef- 
fects of covering the soil with substances iaffecting 
the rate of water infiltration. Different means of pre- ^ 
paring the construction area, and different types of 
cover vegetation to alleviate sliding or erosion could 
be compared. The environmental cost in relation to 
water quality or vegetation might yield interesting 
conclusions. 

For permission contact Manager, Upper Valley 
Mall, Springfield, Ohio 45502, Phone: (513) 324- 
5703. 
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Armstrong Museunit Auglaize County, Wapakoneta 
off 1-75, P.O. Box 1978, Wapakoneta 45895, phone: 
(419) 738-8811. 

As modern as the space age, this new museum in- 
cludes sound tunnel, infinity tube, and memorabilia 
of Neil Armstrong's flight and life. 

Aullwood Audubon Center^ Montgomery County, 
on Aullwood Road near Englewood Dam, contact: 
Director, 1000 Aullwood Road, Dayton 45414, 
phone: (513) 890-9372. 

Field trips led by experienced naturalists give stu- 
dents an opportunity to discover the great and the 
small in a natural world. A live museum, a restored 
prairie, and woodland trails are parts of the expe- 
rience. 

Aullwood Audubon Famiy Montgomery County, on 
Frederick.Road adjacent to the Englewood Reserve, 
contact: Director, 9101 Frederick Road, Dayton 
45414, phone: (513) 890-2963. 
Guided tours may be scheduled for third grade stu- 
dents and up, coordinated with class curriculum. 
Soil, water, life of a honey bee, from fleece to fabric, 
making maple syrup, and farm management are 
topics which can be selected; observing farm ani- 
mals, candle dipping, sheep shearing and farm gar- 
dening are additional program possibilities. 

Avon Woods, Hamilton County, located at 4235 
Paddock Road, contact: Cincinnati Recreation 
Commission, 222 East Central Parkway, Cincinnud 
45202, phone: (513) 421-1652. 
Only minutes away from urban and suburban ad- 
dresses, this outdoor education c^ter provides a 
site for studies of natural and man-made environ- 
' nients. • 

California Woods, Hamilton County, location: 5400 
Kellogg Avenue, Cincinnati 45228, or contact: ^The 
Cincinnati Recreation Commission, phone: (513) 
421-1652. 

Tucked in among urban developments, this site pro- 
vides programs for nature interpretation and ecology. 

Camp Joy, Warren County^ located in Washington 
Township, conoict: Camp Joy, Inc., 2400 Reading 
Road, Cincinnati 45202, phone: (513) 721-8465. 
This 315-acre camp site provides a study in resource 
management, land use and water quality through 
its diversified habitats and physical environment 

Carillon Park, Montgomery County, at South Pat- 
terson and East Miami Boulevards, 2001 South 
Patterson Blvd., Dayton 45409, (513) 293-3412. 
Deeds Carillon, named for a famous associate of 
Charles F. coring, and the 64 acres of park with 
historical exhibits give an opportunity to experi- 
ence history in a delightful way. 

^'^cinnati Art Museum, Hamilton County, in Eden 



Park at 88 Art Museum Drive, Cincinnati 45202, 
phone: (513) 721-5204. 

Man's interpretation of his environment in paint* 
ings, sculpture, decorative arts and prints dating 
h ack 5000 years may be studied here. 

Cincinnati Museum of Natural History, Hamilton 
County, Located at 1720 Gilbert Avenue, Cincin* \ 
nati 45202, phone: (513) 621-3889; 

A planetarium, outstanding mineral displays, nat* 
iiral history panoramas and a wilderness trail are 
attractive features of this oldest museum of natural 
history west of the Allegheny Mountains. 

Clear Creek Water Study, Warren County, near 
Franklin and the Environmental Complex, contact: 
The Miami Conservancy District, 38 East Monu- 
ment Ayenue,Dayton 45402, phone: (513) 2^^ 

The District owns 220 acres upon which is built the 
waste water treatment plant which is a part of the 
Environmental Complex. Until an environmental 
studies laboratory is established, students may ob- 
serve or monitor the stream to determine the effect 
of the sludge discharge upon the biophysical en- 
vironment including the stream. 

Cliffview Outdoor Education Center, Butler County, 
on Eaton Road adjacent to Wilson Junior H^ 
School, contact: Ranger, Outdoor Center, 1126 ; 
Western Avenue, Hamilton 45013, phone: (513) 
892-8628. 

A wooded hillside and valley with rugged rock ex- 
posures becomes a delightful area for teaching and 
learning the nature of a biophysicial environment. 

Clifton Mill, Greene County, on the Little Miami 
River at SR 72 andVater Street, Clifton 45316,- 
phone: (513) 767-5501. 

This picturesque mill at the headwaters of the Little 
Miami is part of a state park-camp-nature center 
complex which has been established aj a "Country 
Common'' to be preserved in perpetuity. 

Dayton Museum of Natural History, Montgomery 
County, location: 2629 Ridge Avenue, Dayton 45404, 
phone: (513) 275-7431. 

Live animals as well as other natural exhibits and 
fln excAllent volunteer training program make this, 
an outstanding site to visit or study. 

Delta QuetJii Cruise, Hamilton County, contact: 
Green Line Steamers, Inc., 330 Public Landing, 
Cincinnati 45202, phone: (513) 621-1445. 

The Queen, the only overnight paddlewheeler in in- 
land waters, carries on the tradition of the great 
passenger riverboats of the 19th century. 

Eden Park, Hamilton County, along the Ohio River 
and the Ridge on Eden Park Drive, contact: Super- 
intendent, Cincinnati Board of Park Commission- 
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. on, 950 Eden Park Drive, Cincinnati 45202, phone: 
(513) 96! . 6628. 

This park overlooking the river and parts of the 
city contains a wealth of cultural buildings and nat- 
; uial environmeht. 

Fantasy rumiy Butler County, on SH 4, Miadletown, 
contact: Ed);ar Streifthan, Route 1, Middletown 
■ 45042, phone: (513^ 539-7523. 

The piark and farai property give an opportunity to 
see domesticv and wild animals and normal farm ac- 
tivities. 

Farbach-Werner Nature Plreserve, Hamilton County, 
located on US 27, south of 275 at Colerain and 
Pinole Roads^ contact: Manager, Hamilton County 
Pft:k District, 10245 Winton Road, Cincinnati 45231, 
phone: (513) 521-9866. 

An oasis of green in a heavily commercialized metro- 
; politan & a great opportunity 

for a comprehensive outdoor education program. 

Flatfoot Sheep Ranch, Champaign County, on SR 
296, Cable, contact: Charles C. Hess, 4499 Grav 
Road, Cable 43009, phone: (513) 789-3438. 

This farm specializes in sheep and cattle. 

Fort Jeffeison Plant of American Aggregates Cor- 
poration^ Darke County, located 5 miles southwest 
of Greenville, contact: District Manager, 3322 Stan- 
ley Avenue, Dayton 45404, phone: (513) 223-3238. 

The operation consists of removal, sorting and pro- 
cessing of glacial gravels for various purposes. It 
gives an opportunity to study glacial geology, rocks 
- and minerals, use of natural resources and reclam- 

?;;^':v :mation.r";"' _ 

; I^irt St Clair State Me^ mile 
; west of Eaton on SR 122 and 355, contact: Manager, 
. Rt. 3, Eaton 45320, phone: (513) 456-2353« 

T^ one of a line of supply 

^■^^ forts which served as a lifeline helping to win the 
r^^^ Northwest JTe^ British and Indian con- 

• ; b the expei ience 

> of studying the site. : ^. 

/ Hamilton County, 

: G M As^mbly Division, Education and Training 
Department, 4726 Smith Road, Norwood 45212, 

^^S^^^ : Ca- 
; and Buick Apollo may 

aJTUiged for students 10 years or older, any day 
except Thursday. 

v/^^^ h G^^ Nature Ptaserve and Outdoor Education 

ij^tS fron^^ Direc- 
:iv I tor, Gleh Helen, Antibch College, Yellow Springs i 
11 O phone: (513) 767-7331. 



Steep-walled valley, springs, ferns, wildflowers and 
large trees make a beautiful setting for a center 
where well trained staff teach ecology as it relates 
to the total environment. 

Grant Life Science Center, Montgomery County, a 
part of Grant Park, Washington Township Park 
District, 401 Normandy Ridge Road, Ccnterville 
45459, phone: (513) 294 4000. 
Dormitories, laboratories, and outdoor amphithe- 
ater with Grant Park for ecologic studies provide 
facilities for an outstanding nature and science pro- 
gram. 

Hamilton Gravel Plant, Butler County, located at 
New Miami, contact: Vice President, American Ma- 
terials Corporation, P.O. Box 291, Hamilton 45012, 
phone: (513) 894-8373. 

Sand and gravel processing from extensive deposits 
in the Miami River valley makes an interesting field 
trip. Extraction, economic value and reclamation^ 
can be explored. 

La Boiteaux Woods, Hamilton County, 5400 Lanius 
Lane, Cincinnati 45224, phone: (513) 542-2909 or 
contact: The Cincinnati Recreation Commission, 
phone: (513) 421-1652. 

Trained professional naturalists assist in programs 
of hiking, bird study, ecology or environmental rela- 
tionships. 

Mac-O-Chee Camp» Logan County, located 9 miles 
NW of Bellefoiitaine, County Road 12, south of SR 
47, contact: Buckeye Trails Girl Scout Council, 184 
Salem Avenue, Dayton 45406, (513) 224-7601. 

The headwaters of the Mad River, a rich agricul- 
tural belt, glacial and Indian relics give an opportu- 
nity to study ecology and man's relation tq.the land. 

Montgomery County Iticin«rator---S6uth| Mont- 
gomery County, 2550 Bertwynn Drive, Dayton 
45439, phone: (513) 294-0439. 

Tours may be arranged to observe this operation 
where refuse is burned, 95 percent complete, giving 
off only steam and five percent particulate material. 

Mi. Airy Forest, Hamilton County, on Colerain 
Avenue, Cincinnati, contact: Superintendent, Cin* 
cinnati Board of Parks, 950 Eden Park Drive, Cin- 
cinnati 45202, phone: (513) 961-6628. 
This forest was the first municifKAl reforestation 
project in the United States. It contains 600 acres 
in hardwoodsi 200 in conifers/a large arboretum and 
an education center. 

Mt Grab Outdoor Education Centtf, Brown County, 
West of town on SR 32, ccntacf: Outdoor Education 
Director, Western Brown Local School District, Mt 
Grab 45154, phone: (513) 444-2505. 
A former flat field now embraces a large modem 
school building complex and land laboratory. A 



pond.ampitheater made from native limestone, wild- 
life area and a nature trail give opportunities for 
ecologic and land use studies. 

North Dayton Plant—American Aggregates Corpo- 
ration, Montgomery County, contact: District Man- 
ager, 3322 Stanley Avenue, Dayton 45404, phone: 
(513) 223-3238. 

This extensive extraction of glacial sand and gravel 
depoisits is providing valuable resources for con- 
struction but creating open pits and lakes. Plans for 
reclamation may be explored. 

Ohio Cftvems, Champaign County, on SR 245, 3 
miles east of West Liberty, contact: Manager, Ohio 
Caverns, Inc., Route 1, West Libe:;ty 43357, phone: 
(513) 465-4017. 

An unusually colorful and splendid display of cave 
features^a natural result of descending ground water 
in limestone layers of rock, may be seen here. 

Phillipsbufg Plant, Montgomery County, on SR 49, 
1 mile south of Phillipsburg, contact: District Man- 
ageir, American Aggregates Corporation, 3322 Stan- 
ley Avenue, Dayton 45404, phone: (513) 223-3238. 

Glacial outwash sand and gravel are processed at 
this plant. The processing, rocks, and reclamation 
plans may be discussed. 

Piatt Castles, Logan County, 1 mile east of West 
Liberty on SR 245, contact: Manager, Piatt Castles, 
West Liberty 43357, phone: (513) 465-2821. 

These are outstanding historical Ohio homiefi mod- 
eled after a Norman French chateau and a Flemish 
structure. Tours may be arranged one week in ad- 
vance. 

Procter and Gamble Ivorydale Plant, Hamilton 
County, in St. Bernard off 1-75, Mitchell Avenue 
Exit, contact: Tour Manager, 5201 Spring Avenue, 
Ivorydale 45217, phone: (513) 562-6705. 

A tour for students 12 years or older may be ar- 
ranged for observing some of the product processing. 

Roar Island, Montgomery County, situated on Mad 
River, contact: Superintendent, City of Dayton 
Water Department, Dayton 45402, (513) 225-5392. 

School groups may arrange to study this well field 
for municipal water supply. 

Serpent Mound State Memorial, Adams County, 
located on SR 73, 4 miles northwest of Locust Grove, 
contact: Manager, Route 4, Peebles 45iS60, phone: 
(513) 587:2897, 

An effigy mound in the shape of a serpent, a mu- 
seum, an unusual geologic feature and choice wood- 
land offer many experiences for students of any age. 

Smudker Bam Studio/Logan County, located at the 
Q ition^cif SR 245 and 287, next to Mac-O-Chee 

ERIC , 



Castle, contact: C. S. Smucker Family, Route 1, 
West Liberty 43357, phone: (513) 465-2771. 

A demonstration of the spinning and weaving of 
natural fibers into cloth for garments and bath 
linens may be arranged Mondays through Saturdays. 

Spring Hill Nature Center, Butler County, located 
on either side and back of Spring Hill School, con- 
tact: Curriculum Office/ Spring Hill School, 1515 
Gerard Street, Middletomi 45042, ( 513) 423-0781. 
Delightful woodland, meadow and creek trails in a 
relatively undisturbcHd area were developed; by com- 
munity and student-s. lliis is an excellent example 
of cooperative development. 

Taf t House Museum, Hamilton County, 316 Pike 
Street, Cincinnati 45215, phone: (513) 241-0343. 
An example of Greek Revival iu'chitecture housing 
a priceless collection of portraits and landscapes^^^^^^ 
200 Chinese pprcelaii»: Open da^ 

Twin CfMlc Wa^ Mohtgom^ Coim 

German town Dam, contact : llie Miami ConsiBry-; t 
ancy District, 38 East Monument Avenue, Dayton 
45402, phone: (513) 223-1271. 
Property owned by the District gives access to the ^ 
creek where a study of aquatic life and stream-side 
vegetation can be made. ■ ] ^ 

Wayne LiJceSy Darke County, located 6 miles south- 
west of Greenville on SR 121, contact: Manager^ 
Wayne Lakes, Inc., Route I, Greenville/ 45331, 
phone: (513) 548-3807. 

Extensive excavation for sand and gravel left 14 
kkes and bare ground. R^lamation for h^^ 
recreation formed the environment for a desirable 
community. Tour arrangements may be made. : f 

Whip-Pobr-WiU Hills, Warren County, located on 
Middleboro Road between SR 350 and US 22, con- 
tact: Buckeye Trails Girl Scout Council, 184 Salem 
Avenue, Dayton 45406, phone: ( 513 ) 224-7601 . : 

Tim camp is a wildlife sanctuary offering a diverse 
biophysical environment for study. 

Woodland Altars Education and Retreat Center, 

Adams County, at the junction of Highland^Pikie 
and Adams counties, contact: Manager, Route 4, 
Peebles 45660, phone:^ (513) 588-2100. 
A well trained staff and food service are available 
here for outdoor education at a center rich in geol- 
ogy, vegetation and Indian history. 

Zane Caverns. Logan County, located 6 miles east 
of Belief ontaine on SR 540, contact: Zane Caverns 
Company, Route 2, Bellefontaine 43311, phone: 
(513) 593-3777. 

The caverns, dissolved from the limestone rocks by 
percolating ground water, are well worth seeing/ 
Stalactites and stalagmites, fossils and a/'bottom- 
less'Vpit are intriguing features. 
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Biophysical Environment: 

A trip by helicopter over this broad area would be 
an ideal way to grasp the concept of green hills and 
broad vallejrs intermingled with fields, factories and 
strip mines. Looking at the geologic map one readily 
sees that most of the watershed is underlain with 
Pennsylvanian and Permian sandstones and shales. 
Not evident is the fact that these strata are inter- 
bedded with a number of coal seams that make Ohio 
a leading coal producing state. 

The area is largely beyond the line of glaciation. The 
impact of this phenomenon, however, is reflected in 
the many stream modifications and outwash sand 
and gravel along the valleys of the rivers. In many 
places picturesque sites developed by stream re- 
versal, a situation which was created when the gla- 
ciers blocked normal stream flow moving in a north 
or western direction. This forced the great volume 
of meltwater from the glaciers to flow south and 
east, carving deep ravines and gorges. Striking exam- 
ples of these may be visited at Clear Fork Gorge in 
Mohican Forest, Beaver Kettle Farm and Beaver- 
creek State Park in Columbiana County, and Troy- 
er's Hollow in Holmes County. (See A Guide to 
Ohio Outdoor Education Areas.) 

The rock formations in this scenic region provide 
more than beauty. In addition to the coal extraction 
mentioned before, it has some of the richest coal 
reserves on the continent. The region has one of the 
world's largest concentrations of clay industries. 
Salt processing, limestone mines and sandstone 
quarries have furnished the state with more mineral 
resources than has any other part of the state. Oil 
and gas discovered early in the region contributed 
greatly to this mineral wealth and continue to be a 
valuable resource. 

Beyond the line of glaciation, the hills and valleys 
reflect the millions of years of persistent erosion 
forming rounded hills and broad valleys with mean- 
dering streams. Frequent exceptions may be found 
where a resistant layer of sandstone forms overhangs 
and waterfalls, characteristics of youthful erosion, 
as opposed to the mature marks of erosion in the 
rounded hills. Parts of the Mohican Forest and the 
Hocking Hills parks show features typical of the 
Mississippian Blackhand formation. Canters Cave, 
Liberty Wildlife Area and Richland Furnace Forest 
are carved in the hard Sharon Conglomerate of 
Pennsylvanian Age. 

The several maps — geologic, glacial, soil and vegeta- 
tion — vividly reveal a correlation of each with the 
others. The soil change from low-lime till covering 
the hills ill northern Columbiana and Stark Coun- 
ties, all of Wayne, Richland and the upper part of 
Holmes County, and a small portion of eastern Knox 
and Licking County changes fairly abruptly to the 
^' ^ residual sandstone and shale soils beyond the 



penetration of the glaciers. The line on the vegeta- 
tion map ''duplicates very closely the boundary of 
the Wisconsin glacial deposits" (Jane L. Forsyth, 
Ohio Journal of Science, May, 1970, A Geologist 
Looks at the Natural Vegetation Map of Ohio). Fur- 
therj ''to the wesc of that line are till plain beech- 
maple forests (called 'Beech Forests' on Gordon's 
Map) ; ... to the east of that line are unglaciated 
mixed oak and mixed mesophytic forests." 

It is the Muskingum River, itself, which establishes 
a unity for the region. This watershed region covers 
more than one-fifth of the state's total 41,000 square 
miles if the several small rivers flowing directly into 
the Ohio River from this region are included. 

The Muskinguni with its four large tributaries, the 
Tuscarawas, the Walhonding, the Licking and Wills 
Creek, is the largest river lying wholly within the 
state. Headwaters rise as far to the north as Medina 
County, northeast in Stark County, and northwest 
in Richland County. The Tuscarawas and Walhond- 
ing have their confluence at Coshocton, while Wills 
Creek and the Licking River join the niainstream at 
Conesville and Zanesville respectively. As it makes 
its leisurely way down hill to Marietta, svhere it be- 
comes a part of the Ohio-Mississippi waterway, it 
accumulates great volumes of water and breadth of 
valley. It runs gently from an elevation of V38 feet 
at Coshocton to 585 feet above sea level at its mouth. 

But the Moos-kin-gung, named by the Delaware 
Indians and meaning "Elk Eye River" because of the 
herds of elk that roamed the valley, has had a long 
history of serious flooding. One of the greatest chap- 
ters in its histor>' tells the story of the people who 
succeeded in harnessing volumes of water for flood 
control, water supply and recreation. 

Socio-cultural Development: 
Paleo Indians were the first human inhabitants of 
the state, having followed the movement of the ani- 
mals and the wasting glaciers. This is evidenced by 
the finding of their tools made from Licking, Mus- 
kingum, and Coshocton County flint. As climate 
became warmer and drier, other cultures moved in, 
possibly from the Mississippi Valley, and spread 
widely throughout the state, particularly in the large 
river valleys. They were called Adena, Hopewell and 
Middle Mississippian, and their history extended 
over the period 1000 B.C. to the dawn of the historic 
era in the mid -seventeenth century. Nearly 400 
mounds and other prehistoric sites hav6 been found 
in the counties through which the Muskingum flows. 
On the site of Marietta, the Hopewells erected two 
earthworks in squares containing 50 and 27 acres. 
An Adena council mound lies inside the present 
"Mound Cemetery." Within the larger enclosure 
are three platform mounds built by the Middle 
Mississippian people as bases for lEstructures in which 
ceremonies were held. Newark in Licking County 
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contains a portion of extensive earthworks situated 
on the west side of the city. The large enclosures are 
attributed to the Newark group of the Hopewell 
Indian culture. Ohio's prehistory reveals fascinating 
evidence of hard working people who showed various 
ways of living, each with a special type of economy, 
art» social structure and religion. They added much 
of value to both our Ohio and our national heritage. 

As soon as direct contacts were made between the 
early Indians of Ohio and European settlers and 
records were maintained, the age of the prehistoric 
Indians came to a close. 

Although a few of the fierce Shawnees inhabited the 
upper Muskingum Valley, most of the Indians in 
historic times were Delawares. At the time Colum- 
bus happened upon America, this tribe lived along 
the Delaware River and Bay on the east coast. About 
1750, persecution by the powerful Iroquois and pres- 
sures from the European settlers pushed them many 
miles west to the Muskingum and Tuscarawas val- 
leys. But their possession of this land, too, was soon 
threatened. The French in Canada, in their effort 
to claim the Ohio Valley, sent a flotilla uf 25G iiieii 
down the Ohio River, landing at the mouth of the 
Muskingum across from the site later to be settled 
as Marietta. The English also claimed the region 
reaching as far as Coshocton in the mid ITOO's. The 
French and Indian War (1755-63) was a fight for 
possession, in which the French were defeated and 
the Indians remained hostile. An exciting summary 
of a real effort to pacify the Indians centers around 
the English Colonel Henry Bouquet, who built a 
camp at Coshocton and managed to retrieve white 
captives and maintain in the depths of the wilder- 
ness a peace for thirty years. Moravian missions 
were also established in the Tuscarawas valley very 
early, contributing concepts of peaceful cohabitation 
for a few years. 

In 1785 Congress signed treaties which gave the 
Indians a reservation in northern Ohio and ceded 
the remaining land to the new America nation. 
After passage of the Ordinances of 1785 and 1787, 
which provided for settlement and government of 
the Northwest Territory, the Ohio Company bought 
1.5 million acres in southeastern Ohio for settlement. 
In 1788 Marietta became the first organized perma- 
nent American settlement in the Territory. As a 
precaution against Indian attack, the pioneers estab- 
lished a fortified square which they called Campus 
Martius. A visit today to this site in Marietta is a 
rewarding experience and recalls the excitement and 
fortitude exemplifying the pioneering spirit of these 
: and other early Ohio settlers. 

Settlement developed steadily along the Ohio and 
proceded northward along the large rivers of the 
state which drain into it. Canoes, small boats and 
O (1824) steamboat transportation made travel 



easier and faster. In 1831 Coshocton was connected 
to eastern markets by the Ohio Canal with a sidecut 
two and a half miles long, from Adams Mills to 
Dresden, linking the canal to the Muskingum River. 
Zanesville was connected by two land routes to dis- 
tant markets: the National Road extending from 
Cumberland^ Maryland, to Wheeling, West Virginia, 
and westward through central Ohio; and a new road 
built down the east bank of the Muskingum to 
Marietta. 

In 1836 the first locks and dams for Muskingum 
River improvement were authorized by the Ohio 
Legislature in order to facilitate river transportation. 
Except in flood times the steamboats had had diffi- 
culty making their way up the river. The age of 
steamboats stimulated agriculture and industry and 
brought merchandise from eastern markets. The 
canal boats and the river steamers carried passengers 
and made life for the early Ohioans much more 
pleasant. — tt: 

Although Ohio was not an important battleground 
in the CivTl War, which followed these developments, 
resiuents ironi New England provided stations tor 
the Underground Railroad, and Confederate Cap- 
tain John Morgan's Raiders terriified sections of the 
Muskingum country. 

After the Civil War steamboats continued to find 
their way up and down the river, but about this time 
railroads entered the picture and began draining 
away the freight trade at both ends of the valley. 

Population increased as transportation improved. As 
roads, canals, and railroads crisscrossed the state 
and conniected the Muskingum River with markets, 
industries developed rapidly. ^ 

Zanet^ville, settled in 1797, became "The Clay City" 
in this period. In 1810 the first commercial pottery 
was opened and fanners began miedcing the famous 
"Blue Bird" stoneware. Floor, wall and vitreous tile 
followed. The plants making them became the larg- 
est of their kind in the world. Zanesville was also the 
largest art pottery center in the world when the 
Weller, Owens and Roseville lotteries were operat- 
ing at capacity. Although discontinued, their pottery 
is still eagerly sought by discriminating collectors. 
Glass, brick and pipe were also made in Zanesville, 
the glass plant being the first major glass producer 
in Ohio. The manufacture of lann implements, ships 
and steel followed. Industries needing the sheet steel 
processed by Armco for electrical components moved 
into the Zanesville area; Timken Roller Bearing and 
Detroit Harvester were to come later. Population 
grew to over 40,000 people by 1957, but has de- 
creased since that time. 

East Liverpool, a city built on the hills rising from 
the Ohio River north and east of Zanesville, was to 
become the pottery center of Ohio after 1839, when 



James Bennett, an English potter, judged the clays 
in the surrouriding hills to make an excellent quality 
yellowware; white and semivitreous china and porce- 
lain electrical fixtures and supplies developed later. 
Local days are still used for the original ware but 
now most raw material comes from distant states, 
Canada and Italy. Labor saving machinery displaced 
the potter's wheel at an early date. 

Cambridge, a small city of 13,000 in Quemsey 
County on Wills Creeks changed gradually from a 
small agricultural trading center into a specialized 
area for the fabrication of plastic parts for radio, 
automobiles, television^ business machirxes and home 
appliances. The oldest establishments turn out glass 
and glass products. All the industries are obviously 
dependent on economical electric power. The prox* 
imity of thirty-five operating cod niines in^^^^ M^ 
kingum County alone and the operation of one of the 
nation's largest steimi-power electric plants at Philo 
are ready sources. Near Cambridge is Salt Fork 
State Park with more th^n twenty thousand acres 
of rolling hills, some of which were formerly fanned 
or stripped for coal. 

Steubenville is described by some historians as hav- 
ing the best townsite on the Ohio River. Its popula- 
tion steadily grew until 1950 when, like other hill 
towns, it decreased. Steubenville is principally 
known for the manufacture of iron and steel, al- 
though the Steubenville Potteiy, originally set up 
largely with skilled labor from the Staffordshire dis- 
trict in England^ represents the clay industry with 
semi-porcelain dinnerware. 

Martins Ferry, another upper Ohio Valley city, was 
the home of a Jones and Laughlin Steel plant from 
1880 to 1937. Periodic flood damage and the exhaus- 
tion of several coal mines in the vicinity accounted 
in large part for its closing. The loss of its large pay- 
roll was a shock from which the community finds 
difliculty in recovering. 

Marietta^ named for Queen Marie Antainette of 
France, appeared to be a prepossessing townsite to 
the pioneers who settled at the mouth of the Mus- 
kingum. To the usual flour and grist mill» tanyards, 
and sawmills. Marietta added a woolen mill and a 
flourishing sandstone industry. Marietta College 
was founded in 1835. But industrialization was slow. 
After World War I the chemical industries became 
important, leaning on local brine, fuel, and water for 
processing as well as cooling and eliminating wastes. 
The growing markets between the river and Lake 
Erie contributed also to their development. Electric 
furnaces for ferro-alloy for steel mining were bud t 
in 1951. These are dependent upon the continuous 
supply of low cost bituminous coal strip mined at 
nearby Dexter. The Ohio River serves as their source 
Q iter for cooling. 
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Although waterways and mineral resources have 
been of tremendous importance to the development 
of the Muskingum country, the desire for farm 
land was a part of the "Ohio fever/' which spread 
through New England and brought migrahts^ to^^^ 
region. The thin soils of eiuterh Ohio at^^^^^ 
produced about as weU as the ^^ d 
Miami Valley. l%e Appalachian^ ^^P^^ 
was reasonably familiar and even the climate^^^^ w 
not too different. South o^ 
the nortliiern part of the^^M 
mans and Scot^h-IricSi from P<^hi^lyania^:^m 
into : the territory.^MiIitant Scotch Presbyteriam 
Penn^lvahia-Gerniim, ^^^A^ Dunk^^ 
Swiss NfennonitM in^^^^l^ and HblmiM; 
many of wHom 1^ lived in Aisace, h Idt a strongV 
imprint upon 
Switzerland' ; 18 a 1(^ 
ing peoples who shu^ the a>i^^ 
; S wiss cheesei nwdcew. "^V • I -^^^^^ ^ 

Sel^sufficihg u 

a pattern; dyaiirying^ p 

duce mixed in nmhy eMes w^ p^uH^ nun-^ | 

ing. Sheep in Cflfltern and aoiith^ 

once an importeiit aw^^ 

clined. Despite this decline, it ro 

producing region. Other 

out the region. 

Several other large cities are included in this water- a 
i^ed region although in many respects they ^ 
well be grouped with the northeastern batteryldf 
urban centers. 

Canton and Massillon^ i^ 

tributed significwtly to the ste 

steel maker. Together theiy a^^ 

Alloy District. The 

through MassiUon, iii^ 

for niai^ yeihrs^The manu^ 

for the agricultural trade gaye^^C 
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Wooster is the home of the oldest of Ohio's research 
institution^ called for 83 years ''The Agricultural 
Ezporimeht Station'^ iind lat^ 
rately as the Ohio Ain^ 
opment^Center^ ^e^^^^ 
south of the «^ 

pto^Bxn 114,(MX) ih 

families, lliefe are |fpw^ 



Muskingum Region, one for forestry and contour 
farming, and another for Washington County's vege- 
table crops. Wooster College reflects the strength 
of the Presbyterians vvho settled in the area. 

Mansfield, a city of 43,366, has a diversified manu- 
facturing economy attuned to remote rather than 
local markets. It had no canal, no minerals; its site 
was not particularly strategic. It has capitalized, like 
many otiier Ohio cities, upon its proximiity to re- 
sources and markets. In a Mansfield park stands a 
blockhouse built in 1813, the only remaining block- 
house in Ohio. It is maintained as a memorial to 
Jonathan Chapman, known through Ohio, Illinois, 
Indiana and Michigan as Johnny Appleseed. Famous 
for leaving and planting apple seeds throughout 
Richland and Ashland counties, he continues as a 
popular legend in Muskingum country history. 

Newark, situated on the Licking River, has long been 
the center of a prosperous agricultural area on the 
western margin ot the Appalachian Plateau. Newark 
grew slowly after its founding in 1802, despite the 
fact that the Ohio and Erie Canal reached it in 
1832. In 1893, cheap natural gas and an available 
silica supply attracted the glass industry to Newark, 
which was followed by Kaiser Industries, Western 
Products for food packaging, a munitions plant, elec- 
tric ranges, and axles and brakes, the central loca- 
tion for market being the prime attraction. The 
influence of Welsh settlement, particularly in the 
''Welsh Hills" of Licking County, is still noticeable. 

Mt. Vernon, another trading center in a rolling, 
fairly productive farmland, has maintained a com- 
petitive position in manufacturing also. Its location 
and growth were influenced considerably by the 
availability of natural gas. 

Environmentallmpact: 

Land use and resource management are exemplified 
by the Muskingum Watershed Conservancy 
program. 

The Muskingum River with its great tributaries has 
had a unifying effect upon the area since its begin- 
nings. Settlements and cities were built along its 
course, frequently at the confluence of two streams, 
more often than not to some degree upon normal 
flood plains. From pioneer times the river had fre* 
quently overflowed its banks. Destructive floods 
came in : 1884 and again in 1898. People along the 
rivers thought they had seen the greatest havoc pos- 
sible. But in March, idl3 , a greater flood proved 
them wrong. Heavy rains over4he Ohio Valley pro- 
vided torrents of water which rushed down the hills. 
• At ZanesviUe water rose 26 feet above flood level, 
at Marietta 22 feet. The raging waters devastated 
V homes, bridges^ roads and railroads. Five ;h 

lives were lost and property reached three 

P p J fed million dollars throughout Ohio ( Mus- 



kingum County, Muskingum Water Conservancy 
District). I 

As a result of this catastrophe, which extended into 
the Miami Valley and other parts of Ohio, in 1914 
the General Assembly passed the Conservancy Act 
which provided for the establishment of a govern- 
mental unit to deal with floods and conservation 
problems. A Conservancy District may be formed 
if it has enough public interest and support. It can 
levy assessments, condemn land, enter into con- 
tracts and otherwise operate to control floods, regu- 
late rivers, purify streams, provide reforestation and 
recreation. 

In 1927 the citizens of Zanesville raised money to 
find a way to stop floods. By 1930 citizens through- 
out the valley joined in an effort to control their 
waters. I'hey established a Conservancy District 
and with the help of state funds they drew up a 
plan to provide for a series of 14 dams, most of them 
back along the feeder streams. Ten dams were to 
impound permanent pools, thus providing lakes for 
recreation in a region devoid of natural lakes. Co- 
operation of local, state and federal bodies brought 
the program to fruition in 1938. Reforestation was 
an immediate concern which proved to be one of 
the major contributions to a successful program. 
In addition, contour farming and other conservation 
practices have meant that siltation in the ^dams has 
been a minor problem. In retrospect the program 
has benefited Ohio greatly. Louis Bromfield made 
the following statement: ''The Muskingum Water- 
shed Conservancy District is probably the g!^?« 
example up to now in all civilization of niah's under- 
standing of how to develop his natural environment 
to his greatest good." 

Enorgy, Land Use, Resource Mai^ 
and Water Quality: 

In the Muskihguin Watershed R<%ibh these environ- 
mental omc^^ 

steady increase of settlement ah^ subsequen^^ 
opnient &pm agriculture 
agriculture, ihdusti^ and b 
cause; the mineral respurcea 
the t^efchnology ava^ 
gas and oil providied the source : of 
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response to the low ecohbnu 
land, the horizontal coal seams; the shallow over- 
burden (rock and soil above the coal seam^ 
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heavy siltation of streams and acid drainage caused 
by oxidizing iron minerals (pyrite) into t£e water- 
ways have resulted in much protest on the part of 
conservation -minded Ohioans; Power plants have 
been belching forth great quantities oif sulphur ox- 
[ ides and particulate matter which adversely afifect 
the air quality. The land, once stripped, resiste vege- 
tative growth. Industries and cities, utilizing the 
power produce more air and >^ 

Ohio> coal appears to be a mixeii blessing. The first 
strip mine law in 1947 was a smaU step toward re- 
claimatibn: Much land had been laid bare before that 
time and lay Imreclaimed. These lah the acid 
mine drainage 
tqwar«d reclaination^^ 

people adjacent t6 mines and various oilier iUs^^l^ 
to the passage i^^ 
stringent red^^ 
poses: to 

the abuses connected with strif^ 
mit thiB^nuning of coal^^^b^ 
use good aiming practi^ of ^th<B De^ 



ment of Natural Resources, which has the respon- 
sibility for enforcement, are fourfold: to eliminate 
water pollution/to require mined land to be returned 
to its original or to a better condition, to 
operations in a fair and evenhanded manner, and 
to protect thA pAimnal and property rights of per- 
sons living near strip mines. Costs of reclamation are 
estimated to be higher, which in turn promises to 
raise the cost to the po^^ to 
the consumer. 

C^alanditst^ 

fbr iOl the Uls of thiB v^ Hy- 
drological Research S has 
worked eiiice 1936^ and 
wa^ 

famiing,^^e^ 
mjui8uim.^^I^ 
Bu^ 
binra 
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ALPINE ALPA CHEESE FACTORY 



Location: on US 62, south of Wilmot. 

The description of cheese making fits into the his- 
torical setting of a part of Ohio settled by Amish 
and Swiss farmers. The Amish, a German religious 
sect which came to Ohio in the early 1820's, have as 
many as 16,000 members living in the state, a high 
proportion in rolling hills and broad valleys of Tus- 
carawas and Holmes counties. Although not so nu- 
merous, Swiss migrants have intermingled with the 
Amish and maintain excellent farms and enduring 
communities. A bus field trip beginning at Sugar 
Creek might include a stop at a cheese factory there, 
a blacksmith shop and a Swiss Festival held in the 
fall of each year. South on SR 93 to 557 to the little 
village of Charm is a scenic trip to another Swiss 
operated cheese factory and a village store where 
practically all the needs of the Amish may be pur- 
chased from its Swiss owner. From Charm back up 
to US 62 and Millersburg brings the tour directly 
into a trading center for the Amish where a hitching 
rail alongside the courthouse is maintained for the 
horse-powered Amish buggies. An Amish Festival is 
held here in October each year. A backtrack again 
on US 62 to Berlin gives an opportunity to stop at 
a wool mill which sells braided rugs made by Amish 
women. Route 39 goes from Berlin to Walnut Creek 
where a Holmes County Branch Library contains 
everything from writings by local Amish people to 
encyclopedias for Amish school children. A restau- 
rant on the square cooks and serves Amish food. SR 
515 returns, to US 62 which leads to the Alpine Alpa 
Cheese Factory just south of Wilmot. 

The factory is owned and operated by a charming 
Swiss woman born in the mountains of her home- 
land where she yodeled and sang as all S WIGG do. Her 
factory, Swiss chalet store and coffee shop are the 
epitome of cleanliness. She features fifteen different 
kinds of cheese; the specialty is mild, medium and 
aged Swiss cheese. Others include Muenster, cream 
brick, alpa-horn, baby Swiss and natural smoked. 
Outside at the entrance to the coffee shop is the 
world^s largest cuckoo clock, an intriguing novelty 
to the passerby. 

The making of cheese and its use by herdsmen thou- 
sands of years ago is only vaguely recorded. The Old 
Testament contains references to it, and the Greeks 
and Romans are supposed to have used cheese as a 
staple food before the beginning of the Christian Era. 
Swiss cheese and black bread are traditional moun- 
tain fare for herdsmen in Switzerland. It is small 
wonder that the food was introduced into the United 
States by the variouis international groups that found 
their way to the new country. 

Alpine Alpa has been in business since its owner 
came to eastern Ohio 26 years ago. The factory is 
now a showplace of cheesemaking with bus loads of 
^ children and carloads of tourists visiting it 
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every day in the week except Sunday. 

Fresh milk is brought to the supply entrance daily 
from the Amish farmers and by truck from many 
other farms in the surrounding area. 

The Swiss cheesemaking begins in old fashioned, 
shining copper kettles, several of which are lined in 
pairs down the long room. The Swiss cheesemaker 
adds rennet, a natural enzyme, which serves as a 
thickening agent for the 2200 pounds of milk in each 
kettle. After a half hour thickening period, the curd 
is made with a Swiss harp or many-pronged fork 
which cuts the mixture into curds about the size of 
a kernel of wheat. , 

Only four hours from the time the milk is received, 
the curd is ready for dipping. A hemp cloth is passed 
through the kettle to collect the curd, separating it 
from the whey, the thin liquid remaining. The curd 
from each kettle is then pressed into a large rectan- 
gular mold. The curd cheese is dressed with clean 
cloths several times during the day to aid in remov- 
ing additional whey. Seventy-five percent of the 
milk is whey, a by*product which is often dried into 
a powder and sold to food processors. 

The next morning the Swiss cheese is put into a bath 
of salt brine which cools it and makes it firm. Other 
cheeses have salt added to the curds before they are 
placed in molds. After two days of floating in the 
salt brine, the Swiss cheese is removed and placed 
into a warm (72 degrees) cellar to undergo a fer- 
mentation process. This is where the holes, or the 
"eyes'- as the cheesemaker calls them, are formed. 

The cheese is checked for eye formation and texture 
after five or six weeks in the warm curing cellar. If 
satisfactory it is moved to cooler storage for further 
aging. Two months are necessary for mild cheese; 
six to eight months f or medium, and one to two 
years or more for sharp or aged Swiss cheese. 

Huge stainl^s steel vats are used for manufactur- 
ing the other kinds of cheese. No preservatives are 
added. The cheeses are molded in small round con- 
tainers and require only a period of five weeks to age. 
Then they are ready to be sbld in the chalet store or 
sent toall parts of the nation. 

The production of cheese has increased in recent 
years due, iii part, to the fact that less milk is used 
to make butter. Thus cultural patterns tend to 
change industrial output. Although it is difficult to 
present comprehensive food value figures for such 
a variable food as cheese, hard, whole milk cheeses 
are about 25 percent protein and 31 percent fat and 
give approximately 1,757 calories per powid. 

The Alpine Alpa factory is one of the few which con- 
duct educational tours and provide visual aids for 
understanding the process of cheeiaemakii^. This 
makes it possible to receive visitors at almost any 
stagein production. 
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Like the crafting of blown glass, cheesemaking re- 
quires skill and experience. Unfortunately master 
cheesemakers are passing from the American scene 
and unless capable and loyal people can be trained 
to assume the responsibilities, much of the skill will 
be lost. Scientific testing aids in obtaining a uniform 



product, but the need for the master craftsman 
remains. 

Guided tours may be arranged by appointment lor 
Monday through Friday between 11 a.m. and 2 p.m. 
contact: Alice J. Grosaniklaus, Wilmot 44689» 
phone: (216) 369-5464. V j 



BLACK HAND GORGE 



Location: This area of 740 acres immediately north- 
west of Toboso is one of the richest possibilities for 
study of highly diversified changes, both geologic 
and man-made, with chief emphasis on land use. 

Historically this area has excellent examples of 
man's impact on the environment since prehistoric 
Indian times. At one time wha!; appeared to be the 
figure of an oversized human hand was visible on a 
high rock face. The legends concerning the^'Black 
Hand'' range from the fanciful — disgruntled lover, 
lover's leap, patricide type — to the more prosaic 
possibility of lichen-growth or natural mineral stain. 
Generally, it is accepted that it was an Indian-made 
indication of the direction of Flint Ridge, five mile& 
to th ?outhwest. Old literature tells of a mound and 
the fr^CiUency of chips in the area, but little evidence 
remains of actuallndian use. 

The earliest factual remains of man's impact date 
from 1828, when the hand reputedly was blasted 
away in the construction of a part of the Ohio Erie 
Canal. Remnants of a lock, an aqueduct, and the 
towpath remain, though the canal functioned only 
15 years, until 1848. 

The next historically interesting event concerns the 
Central Ohio Railroad. Built in the mid-nineteenth 
century and in use only for six years, it left a slash 
through the rock 64 feet deep and 100 feet long — a 
tribute to hand labor which functioned in spite of 
epidemics. 

From the early 1900's are found ruins of quarry 
works utilizing 98.9% quartz sand in the manufac- 
ture of glass (which, judging from present discards, 
may haye had a homing instinct) . 

At about the same period a tunnel for an electric 
railroad, an interurban line, was cut through Red 
Rock, opposite the Black Hand Rock. Variously 
claimed as the first such in the United States and 
as the only one in the world, it remains passable for 
its entire 250 feet. 

An old bed of a railroad is still visible as is its relo- 
cation (at the time of the construction of Dillon 
Dam) ; the relocated track is still in use. 

Geologically this is the site of the widely fomed 
Black Hand formation^ a sandstone of Mississippian 
age. It is well exposed in the narrow, three-mile gorge 
(the Narrows) cut by the Licking Riyer through 
cress-bedded/ conglomerate rock. One outcrop, 
known as the Black Hand Rock, is circular except 
where it forms a 50-foot cliff along the river. The 
gorge was formed partially by normal erosion and 
partly by stream reversal d[ue to^glacMtion. C)ther 
- points to be observed are the horseBhbe-shaped aban- 
doned channel remains of : the old river bed; well 
developed fluting iand honeycomb; pitting and the 
erosiohal sulfur-produced surf ace on 1^^^^^^ 



stone cliff faces. 

Botanically this' has long been a popular attraction 
for students. Its original vegetation included chest* 
. nut as evidenced by dead snags and an occasional 
root sprout. Cutting and sheep grazing have left their 
impact, but many outstanding hemlocks, a few prai* 
rie plants along the railroad, as well as a wide selec- 
tion of herbaceous plants typical of acidic soils make 
this an outstanding study area. Extensive w 
plantings have helped to restore : and preserve the 
beauty of waterfalls, with their attendant liverworts, 
mosses and ferns, as well as the highly diversified 
selection of wildflowers. 

Abundant signs of animal life are present for those 
who would read the landscape. These include deer 
and pileated woodpecker. The bluebird population 
probably was increased by the many nesting boxes 
erecteU by the Licking County Audubon Society. 

The Toboso Black Hand Gorge Tour Guide Project 
by the Toboso Elementary School is a blend of na- 
tural and human history presented in a unique man- 
ner. Curriculum guides, taped talks, guided tours, 
display materials, and dramatized legends have been 
developed and are presented by the children them- 
selves for visiting school classes. 

Most of the Black Hand Gorge is planned to be a 
part of the State of Ohio Natural Area Preservation 
program as authorized by Public Law 113. Ohio's 
program of preserving original natural features which 
remain relatively unspoiled has been authorized only 
since 1970. Many thousands of acres throughout the 
state have been designated for management and pro*^^ 
tection for educationd and scientific UM 
tion. The efforts of organizations such a^^^^ 
Conservancy, the local Audubon Society and owners 
like Miss Marie Hick^y, who dd^^ 
perpetuity the bcAuty of her Jand; have made pos- 
sible this inclusion. Construction of Dillon Dam has 
helped to focus attention here. 

A trip through the gorge should include a visit to 
Cornell Steps csirved into a nearby cliff wd once t^^ 
scene of a park and picnic area, a popular stop on the 
■ electric railweLy. t 

The gorge areii may be visiteid during daylight hours^ 
with special permission only. Picnicking,^ camping, 
and mass recreational activities are not permittf^. 
There are no facilities avaiilable. To visit the nature 
preserve contact: Ohio Department of Nsitural J^ 
sources. Belcher Drive, Fountain Square, Columbus 
43224, phonel (614) 469-3770. 

For informadon concerning the program bfferi^ 
the Tdboso Black Hand Gorge Tour Guide Project 
con^ct: William E. Weaver ,^^1^^ 
School; Route 4, Newark 43055, phone: (614) 763- 



CANAL FULTON BOAT TRIP 



Location: Off Ohio Route 93, five miles north of 
Massillon. 

The canal boat, the St. Helena, an authentic replica 
of the old coal and grain freighter which used to float 
the Erie Canal, can take the visitor back in time, 
generating a new awaivucss and sensitivity for our 
past. The freighter itself represents a tremendous 
body of knowledge and skills that went into bending 
the planks, sealing them together, hand carving the 
woodwork, and casting the ironwork trim. As they 
travel down the old Ohio Erie Canal, youngsters can 
gain insights into the canal itself, why it was built, 
and how it v/as constructed almost 150 years ago. 

George Washington was actually the first person 
who saw the need for a canal system in the Ohio 
Territory. He envisioned it carrying goods and peo- 
ple from Lake Erie to the Ohio River. In 1825 the 
work began with thousands of men and animals. 
Three thousand men and 2000 animals worked on 
the stretch between Cleveland and Akron alone. Dig- 
ging this 308-miIe-long channel was greatly ham- 
pered by the mysterious "canal fever'' that killed 
the Chinese, Black, and Irish workers by the droves. 
It has been said that there is one dead Irishman for 
every yard of that canal. Every foot of the canal 
channel was dug with the simplest tools, the pick 
and shovel. For seven years men gouged the four- 
foot-deep canal from the earth. By 1832, it was com- 
plete and carrying the coal, lumber, and grains which 
spurred the developn«cnt of so many towuo along the 
canal, including Portsmouth and Akron. 

It is diflicult to envision the wild days of the canal 
worker when entering the present day peaceful vil- 
lage of Canal Fulton. The canal worker was often 
found in a small section of town known as "Brim- 
stone Corners'' where he would quench his thirst and 
reduce his frustrations with an occasional lively 
brawl. A lush green city park lines one side of the 
present day canal, while a restaurant, the foot of 
extensive backyards, and vacant woodlots line the 
other. 

St. Helena II was constructed along the banks of the 
canal in the village of Canal Fulton. Thousands of 
man hours were invested in the project, which took 
over three and a half years to complete. During 1967 
the first oaks were cut for the wide planks of the 
hull. They were boiled, then bent to form the smooth 
curves of the hull. In the winter of 1968-69 the men 
finished planking the hull under a plastic bubble 
housing the boat. Then the boat was turned upright 
from its resting place on two telephone poles, and 
the deck and cabins became the next chore for 1969- 
70. By June of 1970, St. Helena II, the country's first 
authentic replica of a canal boat, was ready for 
'•(^-''^tening. 



Support for the freighter project came from a vari- 
ety of businesses and individuals who contributed 
well over 15,000 man houi"^ of volunteer time and 
nearly $25,000. The Stark County Historical Society 
has been one of the most constant supportive groups, 
and it now operates the boat and annually contri- 
butes to maintaining an Erie Canal Museum in the 
village. 

The 60-fo6t long St. Helena II is made of solid white 
oak sealed together with okum and cotton, then 
painted bright white with algae resistant paint. In 
the original canal boats, the aft cabin was used as 
home for the captain and his family. In the middle 
was the stable cabin for the mules, while the forward 
cabin held the cargo — several hundred pounds each 
of coal, lumber, and grains. Instead, the St. Helena 
II carries 60 passengers comfortably and even has 
a convertible top awning for weather protection. 

Two mules attached to a 125-foot rope pull the boat 
down the canal at the niaximum speed of four mph 
to prevent waves made by the boat from eroding the 
shoreline. Although the water is thick with green 
algae, showing the canal's age, the shoreline has 
remained intact because of this four mph rule. 

The hour-and-a-half round trip up the serene canal 
is surprisingly smooth, unlike any other boat ride. 
What the sad-eyed, floppy-eared mules lack in grace 
and beauty, they more than make up for with their 
great strength and endurance. 

When the boat arrives at the turning basin, it slowly 
makes an about-face passing Lock 4 Park Pier. This 
is one of the most beautiful parks in the county, 
offering picnicking and the serene peace of the canal's 
glassy surface overshadowed by large weeping wil- 
lows. Visitors can see the 10-foot-high lock as it was 
originally built, then easily imagine how it works 
and why 153 others were needed along the canal to 
act as steps for reducing the slope of the canal 
downstream. 

A canal trip is not complete without a visit to the 
Erie Canal Museum, which has a fascinating collec- 
tion of photographs of the whole Erie Canal system 
as well as displays of tools used to make canal boats. 

Seeing how history, environment, economics, geog- 
raphy, and politics interacted to solve a transpor- 
tation problem provides an excellent model for 
understanding the variety of elements needed to 
solve current environmental problems. 

With a few weeks' advance notice, teachers can 
bring two classes on a ride at a time. The trip is 
available from May through October. Fees are $1.50 
for adults and 750 for children. Contact: The Stark 
County Historical Society, P.O. Box 483. Canton 
44701, phone: (216) 455-7043, (216) 854-3808 
(ticket office). 
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COLUMBIA CEMENT COMPANY 



Location: Off U.S. 22 at East Fultonham, Muskin- 
gum County. 

Early Ohio history tells of rough and muddy roads 
which made communication, travel and commerce 
by the settlers a? . nost impossible. This 9tudy of re- 
source management deals with native Ohio materials 
processed to form a little-thought-of product, ce- 
ment, which, along with the automobile and its 
comfortable tires, makes Ohioans ubiquitous. In 
addition to providing smooth highways, it is the base 
of construction materials for a wide variety of struc- 
tures we now consider essential for daily living. 

The use of the term cement or commonly, Portland 
cement, refers to a fusion of raw materials by burn- 
ing in a kiln which is then ground to a powder and 
added to aggregate (sand and/or gravel) to form a 
ready-mix concrete. 

Very little definite information about the prepara- 
tion and uses of cement can be found before the 18th 
century. However, the use of burned gypsum and 
lime goes back to |the time of the Egyptians. A 
''Roman'' conent, named no (loubt after the stub- 
born structures built in Roman times, was manu- 
factured in 1796 by an Englishman named Parker. 
Since that time the industry and the uses have ex- 
panded rapidly, in Europe, and thence to the United 
States. Bellefontaine in Logan County still has a 
renowned payed city block, the first in the country, 
laid down in 1891. Cement became Portland cement 
in 1824 when it was claimed that cement ''equals 
the best merchantable Portland stones in solidity 
and durability.'' 

Although the modem product has improved in ten- 
sile strengtih many times beyond that combination 
oi materials referred to, the term Portland cement 
now is the common term for the fused limestone, 
shale and sand product, finely ground, which is used 
for concrete. 

In 1919 the Columbia Chemical Corporation of Bar- 
berton, now the Barberton plant of PPG Industries, 
Inc., acquired a small limestone quarry near Zanes- 
ville. Limestone was used in the manufacture of soda 
ash (calcium carbonate and sodium chloride), and 
soda ash in turn was used in the manufacture of 
plate glass. Barberton could use only four to ieight- 
inch sizes, but the crushing operation left five to six 
hundred tons of limestone and shale of smaller sizes 
per day; consequently, that which couldn't be used 
for roads, railroad ballast, and agricultural lime was 
dumped into a part of the old quarry. It accumulated 
so rapidly that it began to present a problem. To 
solve it, PPG Industries decided to build a 
: cement plant^tb utilize the crushed stone as well as 
the shale immediately al^ve the rbc^ 
the first year of production^ the plant capacity aver- 
aged 2500 barrels per day. The kiln cajwiity was 
'-Qf-'^sed aiid today it is 10,500 b^ per day. 



The plant is located geologically on the shales which 
top the Maxville limestone formation deposited late 
in the Mississippian period. The calcareous material 
precipitated as a limy ooze on an ocean floor with 
fossils occurring at certain horizons, llie later rock, 
including the Mississippian, formed in the seas that 
covered Ohio through its early geologic days, con- 
tains few limestones. The seas were seldom deep 
enough or remained long enough for abundant ma- 
rine organisms to live and die and accumulate as 
beds of limestone. That is why the Maxville forma- 
tion is an unusual feature for diis area. ''The Max- 
ville is found only in patches as it was deposited on 
an irregular surface and much of it was eroded before 
the later sediments were laid down." (Aurele La 
Roeque and MUdred Fisher-Marple, OA/a Fo^sib, 
Division of Geological Survey, 1959.) 

Subsequent deposition of shales, followed by uplift, 
together with:200 million years of erosion, make the 
hilly topography, and the limestone is now exposed 
many feet below the tops of the hUls but extending 
for considerable distance within. 

The first part of a trip through the plant consists of 
a wagon ride behind a tractor straight into the hill- 
side and the working face of the mine. Thirty-by 
thirty «f 00 1 pillars are left, as the limestone is re- 
moved. These pillars support the roof and the over- 
burden above. Ventilation is provided in accordance 
with standards established by the Ohio Division of 
Mines by means of pulling air through entries and 
breakthroughs. 



The rumbling wagon passes the machine shop where 
the equipment is repaired and kept in condition, 
past storage rooms and woikshops. 

At the face of the mining operation pneumatic drills 
are used to drill 37 holes two inches in diameter and 
11 feet deep horizontally into the wa^^ 
18 feet high aiid 30 feet wide^ Th loaded 
with dynamite Mid cdc^ 

delayed action blast caps, until iJu^ eii tire face of 
stone is shot down. This is donea 
of the second shift after everyone has left the mine. 
The pillars aie later reduced; m 1 
approximately 90% of the stone po^ ;[ 

The stone is baded and liaul^ to th^^ 

crusher with front end Idadercf 

At the crusher, which is seen on the return txipy the; 

stone is dumped into a jaw cn^^ 

mill to reduce the stone to Iwis t^^ 

Convcryors carry the screened stone to an ^ underl 

groundbin. 

About one day ai wedc the mine crews load and haul 
the shale which is exposed above the mine entrance 
and run it through a crushing sj^ shnle 
bin 'underground. ■ .;':';'^V-''' 
The correct proportions of these materials iBiS% 
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limestone^ 11% shale and 3% sand, the latter 
brought in from a sandstone quarry — are pulled 
from the bins by separate feeders and sent to a huge 
raw mill bin at the plant above ground. The raw mill 
operator controls this system by electronic devices 
and industrial television. 

It is possible to see the mixture of raw materials fed 
with water into huge containers holding 50 tons of 
steel balls varying in size from one and one-fourth 
inch to three inches. As these mills rotate, the steel 
balls may be heard tumbling in the material. They 
grind as they rumble, until the material is fine 
enough for chemical action to take place in the kiln. 

Part of the slurry, the finely ground rock material 
and water, has a low lime content anH^part has a 
high lime content. Both kinds are drained into cor- 
rection tanks where each is sampled and analyzed 
by the control laborati)ry and then blended in the 
required proportions to yield a chemically correct 
slurry in the kiln feed basins. By scurrying up and 
down a few flights of steps around and above the 
gigantic tanks it is possible to see the process in its 
entirety; 

The corrected fine muddy mixture is fed into two 
450-foot-long rotating, almost horizontal, kilns. 
These have fire brick lining and chains to lift up the 
slurry as the apparatus rotates. 

Coal is the fuel used for the heat in the kilns. It is 
a fine povvdcry coal blown into the tube at one end. 
Because it is so fine it ignites immediately and bums 
like gas. When both kilns are operating, 500 tons of 
coal are required each day. 

In the first part of the process the moisture is driven 
off and the slurry heated to 1000 degrees F. Carbon 
dioxide is driven off farther on in the kiln. As the 
material nears the fro(2t> the temperature is about 
2700 degrees and the chemical fusion of the lime, 
silica, iron and alumina takes place. This white-hot 
material is then cooled with air blasts to form a 
"clinker/^ in appearance like broken particles of - 
mud. 

The burned clinker and a small amount of gypsum 
are fed into still another large mill which is charged 



with 100 tons of steel balls up to three inches in di- 
ameter. Here it is again finely ground— virtually all 
will pass through a 200 mesh screen. The feed into 
the mill is controlled by an electric ear wluch re- 
sponds to the noise of the balls as they encounter or 
fail to encounter the clinker. 

The finished product is cooled and goes to p\ieumatic 
pumps where air is forced into the dry cement and it 
is pumped into silos for storage and subsequent 
shipment; ' ■ 

A special cement mixture has been developed re- 
cently which ^pands and contracts with weather 
cycles of heat and cold. A pine resin is added which 
traps air pockets/ lliis is : termed ^^^^ 
cement and is particularly useful for large outdoor : 
surfaces. Because gypsum controls the setting up of 
the cement, varying amounts are added for ! quick 
, set or slow set. ; ' ' 

About 20 percient of the product is shipped in 
the remaining 80 percent in bulk. ^ • ^ 

The plant is amazingly well equipi^ 
and laboratories. It is also regarded M one^^^^^^^ 
''safestofmines.\,..," ' ■ '' ■ ''■^^'"■i'l^^^ 

Water is ob^ined from Jonathm Creek for sprayi^ 
within the mine. As it is fed back into the streaim^^^ 
which has evidence of acid mm^B water/: t^ 
waste water blends and neutralizes the stream below. 

Electrostatic precipitators have been installed to re- 
move the particulate matter from the^ f^ 
fired kilns. The materia! is blown back into a portion 
of the mine no longer in use. 

Fringe benefits for the 250 peoj^ employe^ 
plant cost the company $190^ peif per ; eni-^ 

ployee. In addition to insurance; educ^^^^ re- 
tirement plans, these include areas and progra^ 
for recreation which seem to add to the good rapport 
within the organization. 

Tours aro limited to high school students. Arrange- 
ments must be made well in advance/ Contact: Pub- 
lic Relations Director, Columbia Cemeut Company, 
East Fultonham 43735, phone: (614) 849-2311. 
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COLUMBUS AND SOUTHERN OHIO ELECTRIC COMPANY 
CONESVILLE GENERATING STATION 



I^ca^^^^ SR 16» South of Coshocton, at Cones- 
viUe» on the Muskingum River. 

The Conesville Station is situated on the flood plains 
of thie Muskingum Rivei a few miles scuth of the 
confluence of its two large tiibutaries; thie Walhond- 
ing and the Tuscarawas. Although th patrons of 
the light company are in central Ohio/ the plant was 
locatal here because of direct access to a coal strip- 
ping operation for fuel and the Muskingum River for 
water; The operation begah in 1947 with three units 
which include a furnace/ a generator and a trans- 
former for each unit. Land underlain by coal was 
purchased by the company and a conveyor belt, 
seven miles long, was constructed to bring coal from 
i the mine to the plant. The Simco Mining Com- 
r pany, a part of Peabbdy Coal, performs the stripping 
I operation. • 

j Unit four, jointly owned with the Cincinnati Gas 
and Electric Company and the Dayton Power and 
Light Company, was completed in the spring of 1973. 
This plant is very modem with an electrostatic pre- 
cipitator and cooling towers required by federal and 
state regulations. The stack is 800 feet high, as com- 
pared to the 450 foot chinmeys for the units con- 
structed earlier. 

Pilings for the construction of units five and six were 
installed in the spring of 1973. This additional sec- 
tion of the plant will have the precipitators and 
cooling tower as well as a sulphur removing device. 
Eastern Ohio coal is high in sulphur and ash con>!;ent. 
The No. 6 coal, or Middle Kittaning, the coal which 
is mined here, is reported to have a sulphur content 
varying froni as low as 2.03 to as high as 5.36 in 

f Coshocton County. By contrast, coals used by the 
/ Dayton Power and Light^ where scrubbers are not 

; : needed; have a' .75 sulidiur content.^ The ash is re- 

V moved by the pired oxygenated sul- 
; '^^^ to 

^^^^ r^ passing into the 

^ ! ; atmosphere. The Columbus and Soutli^ Com- 

V pahy li th^ area to agree voluntarily to 
^ construct^ 1973) regula- 
f V tibns <to hot re<^ 

l Water for both cooling and for making steam to drive 
v the turbines : is taken f^ 

: drawn into the generating station 

:l V 1^ fish and foreign mat- 

; ter.v Before : going ^to^^^^^^^ condensers the water is 
t^:.; ;/ ;P growth of plant life and 

to steam^ the cooling wiEiter is returned 

I a few degrees warmer; The steam water, 

^^ ; \which passes thro^ a treatment plant making it 

|;!^Sm<^ 

time. An avera^je gen- 
O " ig 8^ of 
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water a day just for condensing the steam. 

Few men seem to be working in the generating plant. 
Most of the work is done automatically. An impres- 
sive control room with lights, charts and dials is 
attended by a few operators who can look into the 
huge furnaces by means of a television camera. They 
watch the dials to be sure all parts are functioning 
and to check the output of each generator. Safety 
controls are at their fingertips. 

As a point of interest, 35 watts of electrical energy 
could be produced by one man in one day. If a 
generator produces 125,000 kilowatts (125,000,000 
watts) the electrical energy it generates would be 
equivalent to the muscle power of 3,571,428 men 
(Living with Electricity, Columbus and Southern 
Ohio Electric Company, 1967). 

A trip through the plant gives students an oppor- 
tunity to see the coal as it goes to the top of the 
beaker house on an inclined belt where it is broken 
into small pieces. It flows by gravity through a 
crusher onto a second inclined belt which carries 
the coal to be weighed. Below the scales are pulver- 
izers which grind the coal to a powder as fine a» face 
powder. It is then mixed with preheated air and 
blown into the furnace where it ignites immediately 
because it is so fine. Thus its energy is released to 
heat water as the water circulates in tubes lining 
the inside of the furnace wall. A isteam drum sepa- 
rates the water from the steam whteh then flows into 
a network of tubes where it is superheated to 1000 
degrees F. 

The steam, under high presure, strikes blades in a 
turbine with tremendous force. The spinning of the 
blades turns a shaft which makes magnetic lines of 
force to spin between coUs in an armature.^^^T^ 
outerg^edges of the turbine wheel travel more than 
800 miles an hour — 100 miles an hour faster than 
sound travels. 

The electricity from the generator flows through a 
transformer which consists of a soft iron core and 
two coils of wire. As the electricity Aows through 
one coil, the core is magnetized. The alternating 
current of coil one and the resulting magnetic field 
induces the current in a second coil, llie vo^ 
produced in the second coil depends on the ratib of 
wire wound on coil one. Electricity coming from the 
transformer at 13,800 volts from the generator would 
be increased to 69,000 volts if coil two has five times 
as niany windings as the coil. TnnBfom^ 
can also decrease the voltage by reversing th is ptO' 
cedure. The electricity is stepped up by trariiif prm- 
ers in the substation beside the generating station 
and stepped down by transformer at distribution 
points where electricity is delivered to comumert 
after being transmitted over long disttnces. Insula- 
tors are placied on the steel towers and wooden poles 
so that the electricity will not flow from wire to wire 
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or down the poles to the ground. Circuit breakers 
switch off current in case of emergency and lightning 
arresters are installed to protect equipment when 
lightning strikes a substation. If lightning strikes 
a line, conductors carry the extra current to the 
ground. 

The coal stripping operation required to generate 
electricity in this plant is typically devastating to 
the softly rolling hills of the countryside. Much of 
the area had been cleared for fanning and then was 
abandoned prior to stripmining. Hundreds of acres 
have been reclaimed successfully. The coinpany has 
given 500 acres for a Boy Scout Reservation which 
now has extensive green rolling hills similar to its 
earlier topography. Black gob piles and yellow waters 
indicate places where there has been deep mining. 
Parts of the stripped land near the present operation 
are being reclaimed under the old law. Contours and 
planting show a definite effort to exceed the require- 
ments. The section newly stripped has bulldozers 
working to return the rock rubble to the wall in com- 
pliance with the new law. 

The new unit with its electrostatic precipitator and 
cooling towers met air and water quality standards 
in 1968i when it was designed, although' emissions 
at the present time do not meet updated air stan- 



dards. Modernizing the old units is a real problem 
which is under study. 

Water returning to the river is monitored by the 
state health department daily. The few degrees' rise 
in temperature of the returned water seeihs to have 
little effect on fish and fishing. This situation, too, 
is being studied. 

A large sludge basin receives the ash residue. Its 
presence on the landscape is another trade-off for 
the inexpensive power provided for the company's 
customers. 

More complete description of the process at the 
plant and the controls and devices necessary to 
carry the current to homes and industries, how to 
read meters, and safety measures* can be fbiind in. 
the reference cited above. Copies may be obtained 
prior to the visit for class study. Requests for filma 
to be shown as background information may; be 
made. Arrangements must be made three weeks 
prior to trip. For obtaining the book^^ and films 
and arranging for a tour through the plant and the 
strip mine area, contact: Supervisor of Educational 
Activities, Public Relations Department, Columbus 
and Southern Ohio Electric Company, 215 North 
Front Street, Columbus, Ohio 43215, phone: (614) 
228-6411 Ext. 366. 




A Branch of the Ohio Agricultural Research and 
Development Center. Location: off 1-77, eight miles 
southeast of Caldwell bordering SH 564. 

The purpose of this study is to present several kinds 
of reclamation practices being experimented with. 
A tour through the extensive strip-mined area of 
1326 acres, some mined recently and some in 1965, 
gives a comprehensive picture of the aesthetic, ero- 
sionaly water and revegetative problems which are 
associated with the disruption of the land because 
of the surface extraction of coal. A one-day field trip 
for the broad picture or a series of visits for study 
and testing could be valuable for earth science, chem- 
istry^ physics, social studies, or ecology classes. 

Liee Walp, professor of biology. Marietta College, in 
a strip mine field guide for the Ohio Academy of 
Science 1972 ecology field trip to this site described 
the history of the area in this way: 

''The Mound Builders were the first occupants in 
Range 9, Township 6. Their culture was based upon 
sunflower seeds but records in the Hildreth letters 
(Samuel Prescott Hildreth, Biographic and Histori- 
cal Memoirs of the Early Pioneer Settlers in Ohio, 
Cincinnati^ 1852) bear out the fact that they and 
later Indian cultures bume<l the land in their ex- 
ploitation of the game. White man exploited i;he 
wildlife, too, and the last buff^to was killed in the 
early part of the nineteenth century. He cut the 
trees in the central hardwood forests to expedite the 
clearing of land and burned the forests iot the same 
reason. 

^Tollowing the depletion of large game and forests, 
the cleared land was found profitable only for graz- 
ing cattle . . . and sheep. 

'^Between IS 14 and 1840, Seneca [Company] oil was 
being shipped to New Orleans as a vermifuge and a 
liniment. In a few years its value as an illuminating 
oil was discovered and this started the oil boom here. 
Since there was a transportation problem, the Buck- 
eye Pipe Line Company was organized in 1883 at 
Macksburgy which was once a thriving community, 

"The last resource to be exploited was coal, and strip 
mining started soon after World War II." 

Surface mining, now practiced in 22 states, has in-, 
creased dramatically since 1940. At that time the 
strip mining method produced about 9.4% of the 
total U.S. coal production, while in 1970 strip mine 
production amounted to 44% of i;he total. Accord- 
ing to a report by the National Coal Association, the 
1970 purface mining production is the equivalent of 
about 28% of the total electrical energy output of 
the United States. ( Charles Riley, Design for 
Criteria of Mined Land Reclamation^ Mining En- 
gineering, March 1913.) 

Dr. Riley further states, "The key to a successful 
rf^lmtiation program actually begins with a basic 
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knowledge and appreciation of the geology and chem- 
ical characteristics of the overburden.'' (Ibid.) 

The Eastern Ohio Resource Development Center is 
operated as one of the branches of the Ohio Agricul- 
tural Research and Development Center at Wooster. 
During 1966 the OARDC received gifts of 1000 acres 
from the Union Carbide Corporation and 325 acres 
from the Baker and Noon Coal Company. This area 
is known as Unit II of the Eastern Ohio Resource 
Development Center. 

The land lies in the unglaciated Allegheny Plateau 
region of eastern Ohio. The Pennsylvanian series of 
rock strata consists of shales, sandstones and coal, 
and in the Conemaugh, or middle strata, limestone. 
The coal mined in the Unit II area was the Meigs 
Creek or Number Nine coal of the upper Pennsyl« 
vanian series. The overlying rocks exposed in the 
highwalls in the area are largely sandstones and 
shales. Since the region was strip mined prior to the 
existing law and care in removing the overburden 
was not recognized as necessary for effective recla- 
mation, the spoil banks consisting of this material 
are largely toxic to v^etation. 

The field trip follows a widened and stoned road 
through approximately 300 acres of spoil banks 
which were contour strip mined in 1965 and 1966. 
A part of the area provides some pasture for a herd 
of beef cattle. However tlie cattle observed on the 
tour are in an enclosed non- vegetated area and feed 
is brought in. The spoil land is benefited by the; 
presence of the animds because of the manure they 
leave. This is noticeable at the feeding station where 
vegetation is growing. Two farm ponds have been 
constructed for water supply. One is located so that 
the water can be used for spoil bank infiltration stud- 
ies by the agronomist directing the research pro jects. 

Water control and management are important as- 
pects for consideration both during active mining 
and for land reclamation. Acid mine water drainage 
has been a hobgoblin for the fish and wildlife in a 
strip mine area and for those people who witness its 
effects upon the biotic communities. Though much ^ 
of the present problem is due to abandoned deep 
mines, strip mined areas, too; have contributed to 
the pollution of the streams under certain condi- 
tions. The following diagram illustrates how acid 
mine drainage moves through the broken earth sur- 
face around old mine shafts and strip mine areas to 
enter the ground water moving into a nearby stream. 
Sediment from the bare, disturbed land and the spoil 
banks finds its way into the stream also, unless it is 
impounded in a settling basin or controlled by vege- 
tation. The tour through the property shows the 
water problems, settling basins to help control one 
aspect, and revegetation efforts. 

Strip mine spoils are basically the blasted and 
broken rock rubble removed from the top of the coal 



COMTAMINATION OF WATCR BY DRAINAGE FROM MINES 

Acid mine drainage moves through fractured ground around 
old mine shafts and sirip^mined areas to join the ground 
water moving into the nearby stream. Sediment from the 
disturbed areas and spoil banks adds to the pollution. 
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seam by giant draglines or shovels. The geologic 
lormations broken up to form the ispoils contain the 
minerals which determine the toxicity of the spoil. 
The slope of the land is a factor related to the ability 
of the rubble to retain precipitation, and the ston- 
' iness or coarseness of the material influences the re- 
clamation process. The spoil is composed of various 
sizes of rocks, shale fragments, sand, silt and ground 
up clay particles. Shale is generally recognized as tiie 
source of the acid material, and the sandstone asso- 
ciated with tiie shale is a provider of pollutant metals 
found in the acid runoff. During strip mining, iron 
disulphide (pyrite) found in the shale is ^posed to 
the air and reacts with oxygen and water to form 
sulfuric acid and ferric hydroxide. The acid reacts 
with other minerals in the spoil so that aluminum, 
manganese, calcium and magnesium salts are 
brought into solution and enter the strieam flow. 

The revegetation of this rock rubble in the research 
area has been diflicult because 75 percent of the 
material has a pH under 4.0 (high in acidity; 7 is 
neutral). 

It is high in pyritic material, and while successive 
leaching by rainfall and normal weathering remove 
excessive quantities of the mineral salts mentioned 
above, this is a slow process and erosion is rapid. 

During the trip through the property, sites may be 
visited where the application of lime to neutralize 
the acidity has been tried. A post hole digger was 
used to dig holes approximately 10 inches deep, with 
a diameter of seven inches. Limestone in varying 
quantities was mixed with soil and put into the holes. 
Tree seedlings were transplanted. The plants grew, 
but when the root systems came into contact with 
the toxic spoil the trees became stunted. 

In two areas sludge material irom the wastewater 
treatment plant in Caldwell has been used on large 
plots. Since there is no soil profile lor normal per- 
ion, and the material lacks nitrogen, phospho- 
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rus, organic matter and micro-organisms which are 
necessary for plant growth, treated sludge should be 
able to supply these materials. The program is being 
tried widely through the United States and may 
prove to be a method for solving two environmental 
problems. The long term results of this type of ex- * 
perimentiEition are not conclusive at the present time, 
but in areas where application of anaerobicall}^ di- 
gested sludge has been used on a large scale, the 
water quality and soil pH have improved, and pro^^^^ 
vided a healthy environment for v^etation on a 
sniaU scale. (Terrence R. Lejcher, UUlumt Tf^aied 
Municipal Wastes ^ 
ingEngineeringiMaTchl973. ) 

At Utkit II, sludge treatment hfU9 shown: t^^ 
results thus far. llie lush stimd of rye indicates s^^^^ 
cessful growth. The amount of sludge available 
Caldwell is limited and demand by oth|ers is gre^ 
new more ^tensive source is being sought. :^^-^-^)y'-::^^:/- 

The kind of vegetation for strip mine 

pdrtant consideration. Some trees su 

with a pH below 4.0 ^t do not^^^^^ 

black alder, larger^ootli aape 

wood, black locust^ red bak^ pitch pine/sho^^ 

Virginia pine^ swee tguni ; and sycanum ^ in : this^ 

category. (Rob^ R. I^aton^ 7^ 

the RechLfnation of Strip Mine Lands in Ql^ 

lished by the Ohio Reclamation Assoiciatibh, ]^ 

No. 70-1, June 1970.) These and^^^d^ 

species will gnm on k)ils with pH 4^0 to 5.5: Bristly^ 

locust planted on slopes in four places has shown the 

best growth on the Unit 11 spioil bankis. -; 

Experiments were made on 10 foot plots with I^me 
( nitrogen fixation ) plants and grasses such as Ken- 
tucky 31, fescue, sweet clover, Korean Icsped^^ 
orchardgrass, and birdsfoot trefoil jplanted in soilmai- 
terials covering the spoil to depths of two, four, sixV 
eight and 10 inches. No plant growth was obtained 
on the two inch depth. Lespedeza and fescue were 
the predominant plant species that grew^ but none 
were found growing into the toxic soiL Other parts 
of Ohio where slope is negligible and the acidity has 
been counteracted show successful growth of these 
two species on extensive sites. 

Apple and peach orchards on unstripmined hilltops 
give a great contrast to the bare problem area. A few 
natural woodland plots remain also to remind re- 
^jearchers of the natural vegetation pattern. 

The research director is frequently available to guide 
and interpret the area to students. The study is 
recommended for high school classes only. 

A little roadside park is available on the property or 
groups may wish to take advantage of Wolf Creek 
State Park facilities just north of the area. Contact: 
Research Director, Eastern Ohio Resource Develop- 
ment Center, Caldwell 43724, phone: (614) 732- 
■ 5190.:-:.' 



FLINT RIDGE STATE MEMORIAL 



. Location: The total area of Flint Ridge extends five 
to six square miles and is over seven miles in length. 
The ridge is a portion of the rugged hills located in 
eastern Licking and western Muskingum counties 
about midway between Newark and Zanesville. The 
518-acre Flint Ridge State Memorial is located in 
Licking County on SR 668 north of Brownsville. In 
the literature it is often referred to as the crossroads. 

The flint that is found on the ridge is of the Vanport 
member of the Allegheny series. This deposit was 
formed in a quiet marine environment either by the 
accumulation of siliceous organic matter or direct 
precipitation^Elevation of the strata occurred in the 
Permian Period 200 million years ago. 

The flint deposit depth varies from one to 10 feet 
with an average thickness around five feet. Some of 
the thickest deposits and those of the best quality 
are found in the vicinity of the state memorial. The 
deposits are sometimes covered with as much as 
15 to 20 feet of topsoil which aids in protection 
from weathering. 

The properties of flint give hints to its usefulness. It 
is hard; it is rated seven on the Mob's hardness 
scale; it can easily scratch glass; and it is not af- 
fected by steel. It breaks with a pronounced con- 
choidal fracture that leaves a sharp cutting edge. 
Primarily flint is composed of silica (96.4%); how- 
ever, impurities such as iron produce the varieties of 
colors found in the flint. 

The history with respect to man's use of the area is 
long and vivid, starting with the prehistoric Indians. 
The Indians used the flint to make implements such 
as hoes and skinning knives and weapons such as 
spearpoints and arrowheads. It has been hypothe- 
sized that no fighting took place at Flint Ridge. It 
was neutral territory for all to mine the raw material 
that was in so much demand. 

It was found that the flint exposed to weathering 
was useless. Beneath the surface, the quality of flint 
was much better. Therefore, quarrying was done in 
large deep pits. Remnants of these pits are seen in 
the area. The Indians would take blocks of the mined 
rock several yards away to fashion it into the articles 
needed. Evidence of worked flint, chips and cores, 
can be found at the sites the Indians used for their 
"finishing shops." 

When the pioneers settled in the area, they too dis- 
covered the usefulness of flint. Flint was used to 
produce a s park to ignite the powder charge in the 
old-fashioned flint-lock muskets that Were in gen- 
eral use at the time. Larger pieces of flint were used 
to spark the tinder for cabins^and campfires. In the 
early 1800's, flint debris in the area was hauled away 
to jorm part of the National Road. Buhrstones used 



for grinding were also fashioned from a porous type 
of flint found at Flint Ridge. In 1965 flint was 
adopted as Ohio's oflScial genistone. Today attractive 
jewelry is made from the multicolored rock. 

Besides flint, the ridge had some other useful raw 
materials which included coal and clay. Cannel coal 
was mined one mile west of the crossroads. This 
coal contained a high oil content which caused the 
coal to bum readily with a long smoky flame. Sup- 
posedly a pottery operated on top of the ridge using 
fire and stoneware clay that was found nearby as its 
raw material. 

Fallen logs and standing snags suggest the once 
magnificent chestnut trees' presence in the area. Now 
most of the woods contain principal species of oaks 
and hickories. However, the plant associations at 
Flint Ridge are varied. Stands of maple and some 
beech can be seen. Big toothed aspen are also ob- 
served in select spots. The herbaceous vegetation 
has much variety and is interesting to observe. 

Historically, bobcats and bears were found at the 
ridge. Today chipmucks and squirrels can usually 
be seen darting around in the woods. This is espe- 
cially true in the fall when collecting season is at its 
height. Not too infrequently one may see evidence of 
a frequently traveled deer path. Woodpeckers peck- 
ing, hawks soaring, and other birds chirping are signs 
of the bird life of the area. 

The state memorial was formed in 1933, when 25 
acres in the vicinity of the crossroads were given for 
public park purposes to the Ohio Historical Society. 
The cornerstone of the shelter house, which is no 
longer standing, was dated 1935. Later additional 
land was acquired. 

In 1968 a modem museum opened which contains a 
flint pit, demonstrates probable techniques of flint 
chipping, tells the geology of the area, and displays 
artifacts and jewdery mide fix)ha fl^ 

Approximately three miles of nature trails taking one 
past flint pits and through wooded areas of the park 
have been constructed. In the spring of 1972, a spe- 
cially designed nature trail for the hahdicapp^ was 
opened. The trail has si blacktop surface and a 
ing rope. The slope is minimal to acconmiodate 
wheelchairs. Interpretation signs are written b^^^ 
in English and in Braille: Spd:;imens are close at 
hand to be touched and felt. 1^ 
1 ,100 feet through a wocded area hear 

Picnic tables, water fountains, arid restrboriis ajre 
available to the visitor . Visitors are requested to 
refrain from taking pieces of flint. Con tac t : The Ohio 
Historical Society, 1-71 and 17th Ave., Columbus, 
Ohio 43211, phone: (614) 469-2919. 




Location: oil SR 93 south of Zanesville at Roseville. 

This field trip ^ives a basic understanding and ap- 
preciation of one of Ohio's early industries using 
local raw material in the form of clay and coal or 
gas to produce a product for daily use and home 
decoration. The local clay products are no longer 
regarded as satisfactory, and the minerals are ob- 
tained from areas as far away as Georgia/an inter- 
esting development in resource management. 

The history of pottery making is as ancient as the 
appearance of man. Early prehistory cultures in this 
country and in other parts of the world fashioned 
clay as they found it in river beds to form articles 
needed in their everyday life. As a result, pottery 
of the Hopewell Indian shows a similarity to the 
pioneer American, or Chinese or Egyptian. Whe 
preserve it shows a ruggedness, directness ^^^^^^^i^ 
simplicity which were usually lost as soon as civiliza- 
tion reached the point where need was less demand- 
ing and tools and techniques improved. It is 
interesting to note that the pot maker, prior to the 
invention of tlie ix)ttery wheel, wais a worn Fre- 
quently throughout the history of tribes certain 
families established a pottery-making prerogative 
and any infringement meant trouble. 

The terms pottery and porcelain both refer to ce- 
ramic ware; pottery is usually typical earthenware 
or stoneware, formed directly from native clays. 
Fine porcelains, often from France and China, ap- 
peared in the 1700's. These are strong vitreous, 
translucent ceramic material biscuit fired (fired to 
harden the body) at low temperatures and glass fired 
at a very high temperature. The raw material was 
largely a refined kaolin clay. A semi-porcelain ware 
iB described as any of several vitrified ceramics lack- 
ing the translucency or hardness of true porcelain 
but otherwise similar to it. 

In the United States many pioneer potteries were 
established by the early 17th centuj^*. There are in- 
dications that potteries existed in Janaestown, Vir- 
ginia^ at the time of Captain John Smith. The first 
pottery kn^rwn west bf the lAlleghenies^ was built at 
Morgantown, West Virginia, about 17iB4. The first 
commercial scale white ware from china clay was 
made in 1860 at East Liverpool, now one of the 
great pottery centers of the world. ] 

At the end of that century ceramics as a scientific 
industry came into being tiirough the efforts of Ed- 
ward Orton, Jr. Tliis grandson of the first state 
geologist, who followed the family line of state geol- 
ogists, succeeded in gaining suflicient support for a 
law authorizing a ceramics department at llie Ohio 
State lUUiyenity in 18^. It was the first sc^ for 
the scientific study of ceramic engineering. Shortly 
after, the New York State C^^ Ceramics was 
^^ '^iblished at Alfred. Thus c^ 
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the stronghold of family secrets and became a full 
blown modern industry. 

The history of the Neison McCoy pottery began at 
Zanesville 125 years ago. W. Nelson McCoy erected 
a small log building and began making stoneware; 
crocks and bowls; He stored them unti^ spring when 
he could hiteh up a team to his iM>t wagon and 
to the open road to sell to farmers and genera 
He took wares to New Orieans by meahisi of his ibwn : 
raft down the Muskingum tc^^^j^ 
the Mississippi River ; He <iug the:clay 
and cut the wood to be ^^u 
J. W. McCoy, bqilt a 
duced noteworthy lines o^ 

is now owned and operate by ^ the Brush ; I^otib^ 
Company in Roseville. i - r 

Maintaining the craft ra^ 

son Mf£!oy,^ 

producing stoneware such as;'meat iu^ 
crocks, 

product became so well knowrrthatthe 
a leader in the lirie.v A 

menis were made in the kilns and tJie; dryers; cast 
■work was initiated. ^ ■ ■}'■'] ''-^i^ >;;■; / ■\r:J'^:iO:-'^^^^^ 

The pottery, considered to be the 
the cbiihtryv presen 

of ware. Production is oye^^ gas ! 

fired kilra:NelsbrvM(^oy;J^ 
of the pottery family, has been president since 1954; 
The pltmt recenitly was 1^ 
Mount Clemms Po tteiy ^ w^ prpjgr^^ 
growth and expansion possible/ but M(C6y re^ 
as its president. | : 

Groups may guide themselves through 
following a chart; designed to^ 
tions in the operjatiph. A guided to^ 
engineer miay be request^ 
can include ain examiimtioh of ti^^ 
which are no longer dug] frbni the hills but ^ are ; 
shipped in to make a whiter, finer pottery. ^ 

Fifty percent of the raw material mixed for the white 
ar tware now produced is kabliri and ball clay. Kaiolin ^ 
is ordinarily the decomposition of alito 
als, espetisMyJxf^ 
morpluc^ gneisses. The niin^l^f^ 
teihed £r6mi Georgia^ KapliM china clays ar^ the; 
purest, whitest and most^ cl^ys;^ 
are good' quality , ^sedimehtisiryi plas 
clays of limited distribution, l^ey^^^ 
white ¥mre/to Supply p^ 

qualities. Ball clay is procured from Kentucky iand 
^Tennessee.' . , , 

The other ihgredients^^^o^ pr ;"pdt-^; 

ter's flint," obtained from the; ne^^ 
plants added: for st^^ 

sion; a deflocbiilen t; and s^ silu»te,^S w^^ 



breaks the bonding of clay to make the mixture 
fluid like heavy cream. Nepheline syenite^ primarily 
an alkaline ieldspar rock low in silica^ is added be* 
cause it melts at lower temperatures. Whiting^ a 
limestone product^ and stonalite^ a dolomite from 
Ohio composing four or five percient^ give a fairly 
porous body to the finished product. 

The ball clay is finely ground in a roteting mill. 
Water is added to the dry mix and the mixture is 
stored in tanks below floor level until it is needed. 
It then goes, to a machine which dries it to the right 
consistency^ which is like molding clay, de-airing 
the mixture by means of a 28 pound vacuum. Then it 
is cut into pieces and goes to a ram press, a jigger 
machine or a casting machine^ depending on the kind 
of pottery to be made. From these operations the 
formed objects go to a circular drying unit^ then to 
a glazing area. Here they are dipped^ sprayed and 
then sent to the decorators who apply decals or 
paint on designs. 

In this plant there is but one firing process, although 
most plants fire once before glazing and one time 
after glazing. The single firing reduces the cost un- 
less a higher percentage of the ware is unsatisfactory 
after the single process. 

As the thousands of objects are molded^ dried^ glazed 
and decorated^ they are placed on huge racks on 
wheels and moved to the Harrop tunnel kiln which 
is 340 feet long and fires at 1970 degrees F. Kiln cars 
go in every 25 minutes in constant succession and 
the cycle is completed in 18 hours. The cycle con- 
^ sists of a gradual heating process up to 2200 degrees. 



after which there is a gradual cooling process. 

As the cars emerge from this fiery furnace^ the fusion 
Oi the minerals has taken place and the ware is ready 
for storage and shipment. Cookie jars, planters^ 
pitchers, mixing bowls, mugs, steins, jugs and many 
other articles are on their way from coast to coast. 

Water is used only in the mixing. It is obtained from 
the city system. Drying and burning the ware means 
a high consumption of natural gas and electricity. 
During the winter of 1972, the company was re- 
quired to convert one of its drying units to oil in 
order to conserve gas. The results are not quite as 
satisfactory, but the conpany must comply. The gas 
consumed per year is 150,000,000 cubic feet.-- . 

Air pollution within the plant would appear to be a 
problem because of the fine clay particles which are 
mixed or ground into the floor and thus circulated 
in the air. But officials state that air pollution is not 
a problem. 

Recycling of materials takes place until the articles 
are fired. Then the broken pieces are used as land- 
fill for an extended parking lot. 

A retail store located three miles south of Zanesville 
on US 22 may be visited following the tour. 

For tour guide service it is well to make arrangement 
well in advance. There is no limitation on a^e for 
tourist families, but school classes should be at the 
fifth grade level or above. Contact: Manager, Nelson 
McCoy Pottery Company, Roseville 43777, phone: I 
(614) 697-7331. 



ROSCpE VILLAGE RESTORATION 



Location: Off US 36 immediately west of Coshocton 
and the Muskingum River. 

Few sites in Ohio provide a better example of 
reclamation and restoration. The little town of Ros- 
coe across the Muskingum River from Coshocton 
had become a ghost of canal days; sturdy brick struc- 
tures and white clapboard houses were unused and 
decayed. Like strip mines that need contouring and 
planting, water-filled gravel pits or urban ghettos, 
Roscoe until recently was waiting for something to 
happen. 

In 1816 a village named Caldersburg after its foun- 
der, James Calder, was established at the present 
site of Roscoe. The name was changed in 1831 to 
honor William Roscoe, English poet, historian and 
abolitionist. When the 309-mile Ohio-Erie Canal was 
constructed, the village came alive and actually out- 
grew its sister city, Coshocton. Then the railroads 
were built through Coshocton, giving a great impetus 
to its growth, while canals, once such a boon to the 
pieople and the econonny, were ignored and forgotten. 
Roscoe suffered the si. me fate. 

In the late 1960's the Montgomery Foundation, rep- 
resenting community-minded citizens of Coshocton 
who envisioned a rebirth of the historic canal town, 
funded a restoration of the buildings and challenged 
the community to supi>ort the effort. 

A restaurant with atmosphere and good food was a 
natural starting point. The sturdy old canal ware- 
house, once the lively scene of canal trade, was reno- 
vated first. With canal days atmosphere, either in. 
gracious Victorian dining rooms or a rough beamed^ 
hand-chiseled stone walled cellar, old-fashioned 
meals are served to tourists and appreciative citizens 
of the area. 

The Williams House, the home of a canal era physi- 
cian, displays fine antiques. The William Roscoe 
Building, a plain, sand-blasted, three-story brick 
structure which once housed the largest business in 
Roscoe, is now an apartment and office building 
which contains charming shops. A five-building 
group provides sites for the Roscoe General Store, 
book shop, cheese cellar, natural foods store, antique 
shop, hardware store, gift shop, art works and others; 
The restaurant and shops are served by people de- 
lightfully costumed in period style. 

At the north end of Whitewoman Street is an anti- 
quated, unrestored but completely captivating gen- 
uine blacksmith shop with a smith who might have 
walked out of a history book. / 

Township Hall is the recommended first stop. A 
slide show gives background information and litera- 
ture and a map may be obtained. Guided tours are 
available by reservation only. 



A delightful picnic area is, just north of the village 
along the river. Triple locks were constructed at this 
park where the Walhonding Feeder Canal join^ 
the Ohio-Erie Canal. It is difficult to imagine freight 
boats with products from Coshocton County's rich 
farms squeezing through the narrow walls of these 
locks... 

In warm months of the year an authentic canal boat, 
Monticello II, takes a two-mile round trip on a strip 
of canal between Lake Park Basin and Mudport 
Basin. It is a memorable ride, a delightful glimpse 
into a colorful past. 

A study of the area might includea visit to the John- 
son-Humrickhouse Museum in Coshocton which 
exhibits oriental, European, early American, and 
Indian artifacts. * 

On August 21 of each year the citizens of the area 
commemorate the arrival in Roscoe of t^^ 
boat, the Monticellb, in 1830. Cahial era flbi^s, drawn < 
without benefit of mechanical vehicles, make a color*^^^^^ 
ful parade while thousands of people dressed in o^^ 
tume enjoy the parade, old tinie muisic^ lemonade^ 
arts and crafts demonstrations and iexhibite^^';^^^^^^^^^^ 

Like so many pioneer villages, Roscoe and 
bor, Coshocton, were settled on the flood plains of 
major waterways. The advantages of rivCT;;^^ 
settlement were fr^uehtly offset by serious floods^ 
as was the case here, where the Ihiscaraiwas and Wal- 
honding come together to forin the mightyMus-^ 
kingum. The area is now protected by two Mus- 
kingum Watershed Conservancy dams built on the 
Walhonding River. 

During industrial expansion, plants were built on 
the flood plains both for water and transportation. 
New industries tend to follow the pattern. Stone 
Container Corporation lies across^^^^^^t^ 
Roscoe. Downstreiun are others including the Co- 
lumbus and Southern Ohio Electric Generating Sta- 
tion at Conesville. 

The village restoration project has given the people 
a new sense of pride in their historical background 
I and an appreciation of its cultural value. The village 
provides modem, convenient housing, shopping and 
dining in an atmosphere of charm and enduring 
stability. The project has provided eniployment for 
more than 100 people. With thousands of tourists 
sharing the advantages of reclamation, the finan- 
cial investment appears to be productive. 

A field trip for observation and study is suitable for 
grades five through 12. For further information and 
reservations contact: Roscoe Village Restoration, 
381 Hill Street, Coshocton, Ohio 43812, Phone: 
(614) 622-9310. 
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SIMCO COAL COMPANY 



Location: In the vicinity of Wills Creek Dam at SR 
76, seven miles east of the Columbus and Southern 
Ohio Conesville Generating Station. 

The Coshocton County hills have been stripped of 
coal for many years. Hundreds of acres have been 
reclaimed under the old law. Some reclamation 
has been very successful. One property donated to 
the Muskingum Valley Boy Scout Reservation 
shows little evidence of its former devastation. 

The land not stripped in the area has a rolling to 
steep topography. Some of it is under cultivation 
and much is returning by natural succession to 
mcadcv; and woodland. The more rugged hillsides, 
particularly along Wills Creek, are covered with 
mixed hardwood forests and conifer plantings. Fish- 
ermen haunt the streams and birds are frequently 
seen. The villages appear to be little altered from 
the pattern maintained through many years. 

Direction for the operation emanates from a simple 
office and equipment station a few miles from the 
present stripping site. The target is the No. 6 Coal 
or Middle Kittaning, which lies in the lower third 
of the Pennsylvanian Age series of coal seams. It is 
very thin-bedded in the area now being stripped but 
thicker in other places. The coal is soft, high in ash 
and sulphur content. Roadways are maintained at 
a contour interval about halfway to the hilltop. The 
land lying below this level is protected because the 
partially water- filled valley represents a tributary 
of Wills Creek above the dam and is part of the 
Muskingum Watershed Conservancy District prop- 
erty. 

The trip through the area does not include actual 
contact with the high wall or the Big Chief shovel 
which does the greatest part of the work. The 1969 
federal mine safety law requires that anyone near 
the mining operation shall wear a hard hat and hlard- 
toed shoes. The high wall, rising 125 feet above the 
rock level where the coal has been taken out, is par- 
ticularly dangerous, and the company thinks it is not 
practical to furnish safety shoes for a busload of 
students. The Big Chief removes 70 cubic yards of 
overburden in one scoop. After an area is cleared, 
the exposed coal is shovelled into trucks to be loaded 
upon the conveyor belt and carried to the Columbus 
and Southern Ohio Electric Generating Station at 
Conesville. 

The conveyor belt, resembling a giant caterpillar 
winding its way through the hills, has proved to be 



a profitable means of coal transport. Constant main- 
tenance is necessary — oiling, repairing and replac- 
ing parts. As the mining operation is .extended 
farther away, additional lengths are added to the 
system. 

The coal stripping operation is augmented with 
auger drilling at one site along the tour. This is a 
process where a device is forced with a rotating mo- 
tion into the side of a hill where a coal seam is ex- 
posed. The coal is forced out as the auger is drilled 
in. This is a means of mining where the rock above 
the seam has become too thick for profitable strip- 
mining. 

The rocky rubble strewn over the hillside and the 
towe ring rock walls which designate the mining con- 
* tour are not lovely to the eye of anyone except per- 
1 haps a geologist. At present there are two patterns 
of reclamation being followed: the A License regu- 
lation, which permits the high wall and a 30° slojpe 
to remain, and the B License pattern .which con- 
forms to the 1972 strip mine law. In the areas con- 
tracted for prior to the passage of the present strip 
mine law, part has been reclaimed suipassing the 
law's requirements. The topography is gentle, and 
plantings of locust, sycamore, tiilip and maple are 
growing well. On the B License land where the strip 
mine process has just been completed, caterpillar- 
dozers bring the rock rubble back to the high wa^ 
Even with six of these large pieces of equipment 
costing $100,000 each, the work goes so slowly that 
a drag line has been ordered to expedite the process. 
The present equipment is estimated to cost $39 an 
hour, 24 hours a day, for each machine. 

Erosion and stream sedimentation is a considerable 
problem in the reclaimed areas without complete 
vegetational cover as well as on the imreclaimed 
land. Settling basins are in evidence and give spme^^ 
measure of control. The presence of add mme wiater 
is not always discernible. 

This trip is recommended as a complement to the 
tour of the generiating plant at Conesy^^^ 
problems are evident but so are the efFortfi to remedy 
them. Students will be aware ias never btjfOTe of the 
trade-offs they make for the privilege of sii^^ 
on a light. This toiw is ai^^ 
Supervisor of Educatioxial A^^ 
tipns Department, Columbus^ 
Electric Company, 21 5 North Front Street j Colum- 
bus, 'Ohio 43215, I^one: (614) 228-6411^ 




Location: On US 250, one mile west of Wilmot. 

As one of the few vestiges of the climax virgin forest 
in Ohio, the Stark Wilderness Center is ''dedicated 
to preserving the best of the past through conserv- 
ing the present/^ The magnificent beeches and 
maples that have lived quietly through two centuries 
of the ebb and flow of history, the still ponds, home 
of great diversity of miniature life, and the soggy 
marsh thick with fleshy vegetation,- all provide rich 
opportunities to gain an awareness of the compon* 
ents of an ecosystem and how they interrelate, a 
message so critically needed with today^s environ- 
mental crisis. 

The Canton Audubon Society in 1963 conceived the 
center as a place to /ieam but not to disturb/* 
With enthusiastic broad-based support from public 
schools, business, industry, and private citizens, the 
Stark Wilderness Center, Inc., was born a year later. 
Soon the center bought 30 acres of virgin beech 
maple forest from the Charlie Sigrist estate in Wil- 
mot. Most of the original trees remain because 
Sigrist realized their immense esthetic and educa- 
tional value. Within a few years, the center grew to 
its present 409 acres. 

Because of a tremendous two-year volunteer effort 
by local Boy Scouts, the forest was carefully cut to 
create several trails leading to a variety of natural 
environments. In the Spring of 1973, the center 
broke ground for a new interpretive building to 
house meetings, seminars, laboratory activities, and 
displays. 

The pay-off today for these past energies is a pre- 
serve which serves thousands of children and adults 
annually. 

The fruitionof the Canton Audubon Society's dream 
provides one other crucial lesson: that only a con- 
cern for the environment, coupled with positive 
action, can save environmentally significant areas. 
Situated just beyond the most southern edge of 
where the ancient Wisconsin Glacier stopped in 
Ohio, this wilderness preserve has some very special 
attributes. In rambling through Sigrist Woods, a 
most impressive forest community, visitors can see 
and touch, for example, the largest of Ohio's red oak 
trees, ''Old Red.'' Although it is hollow it stands 
straight and tall, dwarfing the elm, oak and walnut 
trees below it. 

At a fork in trail, the granddaddy of: the forest lies 
fallen. Ol'Burr, a bur oak 16 feet across, stood here 
when Columbus first came to America. Then on the 
forest floor below, in contrast, tiny violets cover 
some of the base of what was "Ole Burr's" trunk. 



In some places flowers grow so thickly they appear 
like purple stars on a green sea. 

If the visitor stops to listen, a different world of 
sound can be heard in the gentle breeze catching the 
leaves in the forest cknopy or a rabbit scampering 
through the leaves on the ground. 

The Sugar Creek Trail passes along Sugar Creek 
that serves to quencK the thirst of residents of the 
forest like the i^unk, the opossum, and the raccoon. 
Green herons or the gr at blue heron might be seen 
at the pond down Traii Number 4. a living 

museum of tiny creatures in thii^ pond; (Mch a^^^ 
of a complex fbod web that can be s^ 
stand our relationship with the reiat of the fo6d eco* 
-system. . , > , 

The North Woods Trail offers a view of two cpihmu^ 

nities, beginning with a wb^ 

abandoned fanii, and back agaiii to a woodlancl:^^:^^^;^^^ 

Each of these diverse communities; 

Sigrist Woods, the pond. Sugar Creek,^^o^ 

areti^ offers^ 

naitural cqmmuni ty^^^ 

gether^ The cienter's naturalists g^ 

their education program^ by identifying the pk^ 

and animal ''piecesi^^and their fun^ 

community. In their free guided; t^^ 

scribe other aspects of the wilderness including t^^ 

geological features of the Sugar Creek yail^,islni]m 

tracks, or the uses of the forest plants to early set* / 

tiers and Indians; 

The nahiraUsts are trained , to bring out the ^m^ 
disciplinary nature of the Environment, as it is a ^ 
result of man's activity, geology, :ah(dnatura Suc- 
cession. Yoimgsters. can begin to see the va 
disciplines that exp^in their environment. W^ 
experience and a bribwledge of how to solve a 
problem, students can begin to take positi\^^ 
to improve their environment. For examjpile, lunpwing 
that the vegetation absorbs the moisture in ^^^i^^ 
forest and is therefore a major deterrent to soil ero- 
sion can provide the basis for dealing with soil ero- 
sion problems in the local community. 

The center also offers in-service training programs 
for teachers in addition to a wide variety of inter- 
esting outing possibilities for members. 

The Stark Wilderness Center can handle as many 
as five classes at orice. 1 1 operates year round and 
requires a few weeks' notice for guided tours. Con- 
tact: Naturalist, Stark Wilderness Center, Box 38, 
Wilmot, Ohio 44689, (216) 359-5117. 
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ADDITIONAL MUSKINGUM RIVER WATERSHED SITES 



Allen Museum, Muskingum County, at Norwich off 
1-70 on the old National Road, contact: Rollin Allen, 
Norwich 43767, phone: (614) 872-3226. 

An excellent collection of Indian ware and items of 
early America is ownved privately but shared with 
interested students. 

Ashland County Farm and City Tour, Ashland 
County, contact: Cooperative Extension Service, 
Courthouse, Ashland 44805, phone: (419) 322-4741. 

The tour can include a number of stops at places 
pre-arranged. These may be the Bob Jackson farm 
with modem manure handling. Winding Brook farm 
showing automated feed mixing. Cinnamon Lake, 
a planned housing development, a poultry farm, an 
automated beef cattle farm, a sod farm, a sheep 
farm, a cider mill and a horse farm. 

Avondale Wildlife Area, Muskingum County, near 
Maxahela Park on SR 93 south of Zanesville, con- 
tact: The Ohio Power Company, P.O. Box 328, Mc- 
Connelsville 43756, or Division of Wildlife District 
Tour Office, 360 East State Street, Athens 45701, 
Phone:(614) 593-6933. 

This is a valuable site for observation of reclama- 
tion of many acres of stripped lands with ponds for 
aquatic study, plantings and natural woodland. 

Camp Tippecanoe, Harrison County, located on 
north side of Lake Clendening off SR 8, contact: 
YMCA Camping Executive, 405 2nd Street NW, 
Canton 44706, phone: (216) 456-7141. 

Rugged terrain along a quiet lake which is one of the 
Muskingum Watershed Conservancy District im- 
poundments for flood control and recreation, this 
site provides study areas in water quality, resource 
management and land use. 

Campus Martius Museum, Washington County, on 
corner of Washington anu Second Street in Mari- 
etta, contact: Ohio Historical Center, Columbus 
43211, phone: (614) 469-2919. 

The history of Ohio's first settlement and the re- 
stored home of Rufus Putnam, its founder, may be 
a reinforcing experience for all age groups. 

The Dawes Arboretum, Licking County, located 6 
miles south of Newark on SR 13, contact: Educator 
Naturalist, Route 5, Newark 43055, phone (614) 
345-2355. 

Many natural and constructed habitats with 2500 
woody plants including a cypress swamp, natural 
woodland and a famous collection of conifers and 
crab apple trees provide a learning experience with 
trained staff to help. 

Dush's Christmas Tree Fannie Wayne County, lo- 
cated on Clinton Tjpwnsl jip Road 82, contact: Rob- 
ert Dush, 2306 Grandview Avenue, Wooster 44691, 
b: (216) 264-0099. 
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Reclamation of abandoned, unproductive land into 
a tree farm of conifers with a contrasting wooded 
area of numerous native hardwood species provides 
an excellent ecology and forest study area. 

Fort Frye Research Farm and Environmental Cen- 
ter, Washington County, contact: Manager, Fort 
Frye School, Beverly 45715, phone: (614) 984-2376. 

In a rather unique arrangement, the Fort Frye 
School FFA and an ecology group have been loaned 
40 acres of farm and woodland for a variety of farm 
and natural area research. Students from other 
schools may participate. 

FViendship Park, Jefferson County, located north of 
Smithfield off SR 151, contact: Jefferson County 
Commissioners, County Court House, Steubenviile 
43952, phone: (614) 283-4111. 

This large strip mined acreage was given to the 
county to be reclaimed as a multipurpose recreation 
area. Reforestation and plantings of crown vetch 
and grasses are curbing erosion and providing habi- 
tat for wildlife. Excellent for reclamation and re- 
source management studies. 

Grace Haven Outdoor Education Area, Richland 
County, located off SR 13 south of Mansfield, con- 
tact: Educational Director, Rt. 5, Woodville Road, 
Mansfield 44903, phone: ( 216) 526-3749. 

A wooded hillside with pa th$ and trail guides indi- 
cating a wide variety of natural features has been 
developed as a school facility for Mansfield Christian 
School students and others who wish to use it as a. 
study area. ^ 

Hall China Company, Columbiana County, on Anna 
Avenue in East Liverpool, contact: Public Relations 
Department, Hall China Company, East Liverpool 
43920,phone: (216) 385-2900. 

Students may take a self-guided toi^o see dishes 
made from a variety of minerals coipbined by mix- 
ing and heating and molded into useful objects. 

Harrison Reclamation Area, Harrison County, lo- 
cated 3 miles south of Jewett, contact: Ranger, Jef- 
ferson Reclamation Area, Route 1, Bloomingdale 
43910^phone: (614) 264-5671. 

This extensive strip mine area of 1321 acres was 
purchased by the state for reclamation and event- 
ually recreation and nature study. The erosion, 
water damage, steep spoil banks— all the problems 
typical of strip mine land are available for study. 

The Heart of Ohio Farm Tour, Knox County, a tour 
through the county arranged by the Cooperative 
Extension Service, contact: Cooperative Extension 
Service, Post OfBce Building, Mt. Vernon 43050, 
phone: (614) 393-1891. 

A student bus trip with several stations for stopping 
may be arranged. Stops can include the Farmers 
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Exchange at Mt. Vernon, Knox County Airport, 
Knox County Landfill operation, the Kirkpatrick 
dairy farm, Noi th Branch of Kokosing dam and res- 
ervoir, an engine museum, Apple Hill fruit farm, 
Amish school and other sites, as arranged by the 
tour service. 

Hull Pottery, Muskingum County, located at 327 
Amerine Street, Crooksville 43731, phone: (614) 
982-2075 or 2085. 

One of the long estabUshed potteries in the area 
which specializes in patio ware and florist planter 
line. The plant is extensive and highly mechanized. 

Imperial Glass Corporation^ Belmont County,^ 29th 
Street, Bellaire, contact: Public Relations Depart- 
ment, Imperial Glass Corporation, Bellaire 43906, 
phone: (614) 676-3511. > 

Pipeblown glass, hand presbed milk glass, crystal 
and colored glassiware are hand crafted in one of the 
few remaining plants in the nation where glass is 
made by Iiand. The raw materials and pro<^ing 
are fascinating studies in resource management. 

Inspiration Hills, Wayne County, in Congress Town- 
ship on SR 604, contact: Director, Church of the 
Brethren Camp, West Salem 44287, phone: (419) 
846-3010. 

A well preserved forest area with rugged topography, 
a lake and conifer plantations make this site a de- 
lightful natural environment for ecological studies. 

Kingwood Center, Richland County, located at 900 
Park Avenue West in Mansfield, contact: Director, 
Kingwood Center, 900 Park Avenue, Mansfield 
44903,phone: (419) 522-0211. 

An outstanding array of plants suitable for the home 
garden together with a large pond with game birds, 
a natural woodland and open meadows provide a 
variety of experiences and ideas for home and school 
plantings. 

M[alabar Farm, Richland County, located 12 miles 
southeast of Mansfield near SR 95 and 603, contact: 
Manager, Lucas 44843, phone: (419) 892-2784. 

The home of Louis Broinfield, noted author, farmer 
and conservationist is now operated by the Depart- 
ments of Natural Resources and Agriculture. Wagon 
tours of the model farm, tours of the ''Big House'' 
and a look at the extensive library may be arranged. 

Mansfield Weather Station^ Richland County, loca- 
tion: on SR 13, south at Terminal Building, Munici- 
pal Airport, contact: Manager ESSA Weather Bu- 
reau, Box 212, Mansfield 44901, phone: (419) 522- 
7070. 

A complete and interesting behind-the-scenes study 
of weather and weather instruments m«y be 
O ed. ; ■ . 
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Massillon Museum, Stark County, 212 Lincoln Way 
East, Massillon 44646, phone: (216) 833-4061. 

For a look at history, art and science in one place 
this museum is available to school classes upon ar- 
rangement. 

Mohican School in the Out^>f-Doon, Richland 
County, location: The Wooster Presbytery Camp 
off SR 95 on McAurdy Road southwest of Perrys* 
villeVcohtact: Director, Box 150, Perrysville 44864, 
phone: (419) 938-8720. 

The camp is a splendid setting for studying geology, ^ 
jBoUs, weather, astronomy, birds and other wildUfe. ^ 
and natural woodland with the help of trained per- > 

sonnel.".*^'' ~" ^''■^■■■.''f:^ 

Mt. Eaton Landfill Reclamation Areai Holmes i;^ 
County, located in Paint Township off SR 250, con-^^K 
tact: Atlee Mullet, Berlin 44610, phone: (216) 893- ? 

.1625. : ' '-^ -^^-.-'-M::'^^ 

Spoil banks riesulting from strip mine operations are 
being used in part as fAhitary landfiU. Natural s^^ 
cessior grasses md shral^ are provic^ 
an interes tinjg; land us^ and reclamation :pro]^ ^ v 

Muskingum River Electric^^ 
Washington County, located 20 niiles nortliwei^ 
Marietta wesiof the Muskingum Riv^ 
contact: Public Affairs Departnient^ Ohio iPc^ 
301 Cleveland Avenue NW; Canton 4470?, :phone:^y^ 
(216) 456-8173. V " 

Recent improvements to meet environmenibad stm* V^^^^^^^ 
derds add interest to this fossil fuel electric generat- x^ v 
ing station. 

Newark Wastewater Treatment Plant, Lickings f;^ 
County, one mile southwest of the intcnrsection of; rfi 
SR 16 and Dayton R6a(l, contact: Superintendent^ | ^ 
Newark 43053, phone: (614) 345-0549. 

An activated sludge waste treatment plant equipped - ^ ■ 
with incinerator, phosphate removal, and pes : 
ination treating 12 million gallons daily may be ;obr ^ 
served. Waste water is discharged into the Licking ; 
River eight miles above Dillon recreation areai ^'^T'^: 

Ohio Power Recreatioii Area, Morgan County! ac- ^ 
cess from SR 76-83 in northeast section of the^ .: 
county, contact: The Ohio Power Company,- P.O. 
Box 328, McConnelsville 43756 or Division of Wild- 
life District Four Office, 360 East State Street^ 
Athens 45701, phone: (614) 593-6933; [^^^^^^^^^^ 

Remnants of original vegetation are intermihgled^^^ ; : 
with extensive reclaimed strip mine land available \ > 
for a relationship study. Permite are required for 
anyone leaving the state highway. 

bhk) Power Recreation Aiea/ Muskingum County, 
along SR 284 and 340 in Meigs Township, contact: 
The Ohio Power Company, P.O. Box 328, McCon^^ ^^^^^^^^^^^ 
nelsville 43756 or Division of Wildlife District Four :\ 
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Office, 360 East State Street, Athens 45701, phone: 
(614) 593-6933. 

Active stripmining and reclamation areas may be 
observed as well as Ohio's undisturbed hill country. 

Ohio Power Recreation Area, Noble County, in the 
northwest portion of the county along SR 76, 340 
and 215, contact: The Ohio Power Company, P.O. 
Box 328, McConnelsville 43756 or Division of Wild- 
life District Four Office, 360 East State Street, 
Athens 45701, phone: (614) 593-6933. 

This section of the extensive reclamation area con- 
tains an information center with picnic faciUties 
and a spur of the Muskingum Electric Railroad with 
a restored locomotive and cars on display. The re- 
claimed land is in several stages of development 
making comparisons and interesting study. 

Old Town USA, Richland County, located 2^ miles 
northwest of Lexington, contact: Howard M. Young, 
Lexington-Ontario Road, Route 6, Mansfield 44903, 
phone: (419) 884-1507. 

History comes alive to visitors of a reconstructed old 
time village which includes a one-room school, a 
general store, a post office, broomshop, barber and 
blacksmith shops and a jail! 

Owens-Coming Fiberglass Plant, Licking County, 
on Case Avenue, contact: Director of Public Rela- 
tions, Newark 43055, phone: (614) 345-3441. 

High School students 14 years or ov&r may arrange 
for a conducted tour of this very interesting opera- 
tion as raw materials are combined to make fiber 
glass. 

Richland County Farm Tour» Richland County, a 
number of tours in Richland County have been fall 
features for farmers. Tliese may be ananged with 
the Richland County Soil Conservation Service or 
the Cooperati\'f» Extenoion Service as school tours 
for an understanding of agricultural resource n;an- 
agement. Contact: District Conservationist, Soil 
Conservation Service, Mansfield 44905, phone: (419) 
523-5159. 

A suggested itinerary on the northwest part of the 
county may include the Spring Hill fruit farm, Rey- 
nolds peat operation, Foster's dairy farm, Swartz 
potato and onion farm, Naple sawmill, Bachrack 
beef cattle feeding bam. Warren turf nursery, Jones 
poultry farm and the Richland Chemical Company. 
Trips in other sections of the county may be ar- 
ranged also.^ 

Sally Buffalo Park, Harrison County, location: off 
SR 9 south of Cadiz, contact: Superintendent of 
Reclaimation and Land Use, Hanna Coal Company, 
Cadiz 43907, phone: (614) 942-3116 
Revegetation of strip land around a lovely little lake 
"'"O "'•'^^^^ of native woodland provides a recrea- 
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tion site as well as an area to observe reclamation ' 
practices. 

Scio Pottery, Harrison County, at Scio on SR 151, 
contact: Manager, Scio Pottery, Scio 43988, phone: 
(614) 945-3111. 

Students may observe the process of converting raw . 
materials into all types of dinnerware and/or visit 
a pottery museum. 

Secrest Arboretum, Wayne County, on SR 76 one 
mile south of Wooster in^^the Ohio Agricultural Re- 
search and Development Center, contact: Forester, 
OARDC, Wooster 44691, phone: (216) 264-1021. 

The arboretum emphasizes variety and naturalness 
in unique block plantings of forest trees, a rhoden- 
dron and azalia garden. A display of finished wood 
samples from all over the world may be studied in 
the laboratory building. 

Shelby Municipal Water Treatment Plant, Rich- 
land County, location: on north Gamble Street, con- 
tact: Water Works Manager, City of Shelby 44875, 
phone: (419) 342-4085. 

For an appreciation and understanding of the valu- 
able resource water, for city use, a tour of this 
operation may be arranged.- 

Spangler Park, Wayne County, north of Wooster on 
Plain Township Road 4, contact: Manager, Fried- 
lander Chalet, Department of Parks and Recreation, 
Wooster 44691, phone: (216) 345-7400. 
One hundred acres of open park and mature wood- 
lands with hardwoods, ravines, sprir 7s and wildlife 
species in abundance were donated 10 the city for 
multiple recreation and educational uses. 1. ; 

Stone Container Corporation, Coshocton County/ 
located on North 4th Street beside the Muskingum 
River, contact: Manager, Stone Container Corpora- 
tion, Coshocton 43812rphone: (614) 622-6543. 

Tours may be arranged to see the process of paper 
making in a plant in existence since 1863. Recent 
anti-pollution installations will be of interest. 

The Timken Company, Stark County, at 1835 
Dueber Avenue SW, Canton 44706, phone: (216) 
453-4511. 

Timken of Canton is a large steel plant with steel 
bearing factories and steel tubing production. High 
school classes can see a good practical application for 
physics and chemistry processes. Resource manage- 
ment, air and water quality anii energy uses are 
relevant issues. 

Timken Company— Wooster Steel, Wayne County, 
located on Prairie Lane south of Wooster along Kill- 
buck Creek, Wooster 44691. phone: (216) 264-1172. 

A subsidiary of Timken at Canton, this large plant 
produces seamless alloy steel tubing. Periodic flood- 



ing of the capricious Killbuck Creek creates an 
environmental hazard for the plant. Age limitation 
is 14 years. 

Wayne County Fami Tour, Wayne County, School 
Tours may be arranged through: The Cooperative 
Extension Service, 200 Vanover Street, Wooster 
44691, phone: (216) 263-4730 or The Wayne County 
Soil Conservation Service, 2581 Cleveland Road, 
Wooster 44691, phone: (216) 262-2836. 

Classes may visit the Ohio Agricultural Research 
and Development Center, strip cropping at the Can- 
ankamp farm, a horse farm, a dairy farm, a green 
house and a pheasant farm. 

Warwick's Farm, Guernsey County, 2 miles south 
of New Concord, contact: Howard Warwick, Route 
2, New Concord 43762, phone: (614) 826-4262. 
A ^^Christmas tree'' farm, planted 80 years ago, con- 
tains conifers and other trees and shrubs known in 
Ohio. There are excellent nature trails and a friendly 
host. Arrangements prior to visit must be made. 

Willow Valley Farm, Richland County, on Crimson 



Road southeast of Mansfield, contact: Willow Val- 
ley Farm, Don Green, Owner, Route 4, Mansfield 
44903, phone: (216) 589-4699. i 

Strawberries, 21,000 quarts of themjlast year, are 
the specialty of this farhn. An excellent study in 
resource management. | 

ZanesvUIe Art Center, Muskingum County, location: 
1145 Maplo Avenue (and Adair Street), Zanesville 
43701,phone: (614) 452-0741. , | 

The primitive masterpieces, paintings, prints and 
sculpture are interpretations of environment and: 
man^s relationship to it. The museum is not open on 
Fridays. | 

Zanesville State Nursery, Muskingum County, on ; 
SR 666, sue miles north of Zanesville, contact: Zanes- 
ville State Nursery, Gilbert Station, Route 5, Zann- 
ville437bl,phone: (614) 453-9472. 
The nursery is the source of seeds and secidling^s of 
a variety of pine species, distributed to state proper- 
ties for reforestation. A rich flood plain property, 
this site is valuable for resource mieinagement. 
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Biophysical Environment: 

Gradaiion and transition establish an identity for 
this region, embracing twenty- two counties in cen- 
tral and southeastern Ohio. As oce studies and 
compares a geologic, a glacial, and a soil map these 
transitions become evident. Union, Madison, Faj^- 
ette and Highland counties lying west of the Scioto 
River are largely in the great till plains, an extension 
of the Little Corn Belt. In contrast to this flatness 
is the range of Appalachian foothills which swing 
from north to south on the eastern side of the region. 
The western counties are underlain by Silurian dolo- 
mite formations (magnesium limestone) and Devon- 
ian limestones. These are topped with a high-lime 
till plastered on the anrfflrp hy the Wisconsin glacier. 
Then comes a transition in underlying rock strata 
where Mississippian sandstones east of the Scioto 
River hold up the first hills, with Ohio shale occupy- 
ing aK2 intermediate position between them and the 
flat limestone area. The change of rock strata is 
reflected in the soils, which are a Icw-lime till. The 
glaciers, obstructed by the foothills, penetrated only 
slightly into the counties of Perry, Hocking, Ross 
and Pike. The furthest extent of glaciation marks a 
more pronounced change in soil type. The parent 
rock material weathers in place and forms a thin, 
acid, residual so?*. This is the growing material 
responsible for the beautiful hills in the Hocking 
watershed; 

Mineral resources to be ercploited from the bedrock 
aiid glacial deposits in the Scioto-Hocking region 
did rot seem ispectacular at the outset, nor were they 
responsible for early settlement. Indians had found 
the flint and saltlicks which were essential materials 
for living. Com and iron were discovered and ex- 
tracted in the Hocking Valley in Athens County, 
later in Jackson, Vinton, Meigs, Gallia and Lawrence 
counties. Although more abundant in other parts of 
Ohio, oil and building stone were important early de- 
velopments. Lowly sand and gravel, glacial deposits 
along the meltwater streams, gradually became the 
basis for one of Ohio's great mineral industries. Con- 
glomerates were quarried for a variety of purposes 
including the manufacture of glass sand and silica 
brick. Ceramic clays and fire clays in combination 
with the bituminous coal and natural gas were re- 
sponsible for extensive industrialization throughout 
the Hocking watershed and north of it. The needs of 
a growing agricultural and urbanized state were to 
make these resources very important. 

The Scioto River with its headwaters in Hardin 
County and its tributaries, the Olentangy, Big Wal- 
nut, Darby and Paint Creek, were originally glacial 
meltwaterstreams: Typicallytlieseshow^broadvab" 
leys and streams not big enough at present to have 
carved out the valleys they meander through. The 
valleys have been filled with extensive glacial depos- 
'^f sand and gravel. These deposits as well as the 



limestone bedrock aquifers in the northwest part of 
the watershed provide a readily accessible water 
supply for industrial development and urban expan- 
sion. In addition, the glacial outwash materials have 
been and still are excellent sources of building mate- 
rials. Through the years, flooding has been a serious 
problem on the lower Scioto and Hocking rivers. 
A flood control dam on the Olentangy has so far been 
the only structure materially to control excesses on 
the Scioto. In spite of sizeable ground water reserves, 
reservoirs have been built on the Scioto, Big Walnut, 
and Alum Creek to meet the ever-increasing water 
demands of the City of Columbus. 
The scenic Hocking watershed, originating in an old 
glacial lake plain in Fairfield County, runs its tor- 
tuous course through Hocking and Athens counties 
to the Ohio River. Encountering resistant parts of 
Blackhand sandstone of Mississippian ar<^and others 
of younger Pennsylvania age, it creates rounded hills 
and steep walls covered in part by remnants of the 
beech and mixed oak forests typical of pioneer days. 
Because the Hocking is subject to flooding, the 
upper Hocking and its tributaries have become a 
part of a flood prevention watershed management 
plan which involves small dmns, stabilization struc- 
tures and conservation practices established by the 
Fairfield Soil Conservation District. Considerable 
channeling has taken place and the river has been 
divided at Athens to alleviate flooding on the normal 
flood plains where university buildings have been 
constructed. Efforts to dam Clear Creek, an out- 
standingly beautiful and biologically significant trib- 
utary valley, have been discontinued, at least for the 
time being. 

Although acid soils are usually regarded as unpro- 
ductive, the hill country is rich in plant and animal 
life. The deciduous forests covering the hills are 
particularly spectacular in the fall as the reds of 
sourwood, tupelo and sassafras mix with yellows of 
tulip and the dry oaks. Deep ravines with a northern 
coolness retain the glacial vegetation of hemlock and 
yew. Trailing arbutus, spotted pipsissewa, rattle- 
snake plantain, partridge berry, and wintergreen 
carpet many forest floors. Native magnolias, rhodo- 
dendron, and laurel add considerable interest io the 
vegetation picture. L 

In addition to clearing for agricultural purposes, 
another tremendously disruptive factor during the 
early days of development was the use of wood from 
these forests tct make charcoal. The charcoal then 
was burned in blast furnaces to process iron. Perhaps 
it is fortunate that Lake Superior iron deposits werie 
discovered and this Ohio industry was discontinued. 
Wildlife in the hillais more abundant than elsewhere- 
in the central Ohio region. The forested areas shelter 
deer and small mammals and a wealth of bird life. 
Wild turkey has been reintroduced at Waterloo 
Wildlife Experiment Station and is flourishing. Start- 
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lingly, it appears that poisonous snakes are still 
relatively rare within the glaciated region. 

Socio-cultural Development: 
Ohio's first human inhabitants, the Paleo-Indians, 
followed the movement of animals as the last glacier 
wasted back. It is highly possible man lived in cen- 
tral Ohio as long ago as 11,000 years. Several types 
of flint tools are attributed to these early inhabi- 
tants. By 6000 B.C. the cool post-glacial climate 
had become warmer and dryer. An Archaic" culture 
replaced the Paleo-Indians which in turn, around 
1000 B.C., gave way to the Adena culture which 
has left abundant evidence of its way of life. The 
conical burial mounds, the pottery, tools, tablets, 
bones and ornaments tell their story. The Adenas 
who stayed in central Ohio were absorbed by the 
later Hopewell people who are recognized as the 
most skillful of the prehistory inhabitants. Their 
complex earthworks and elaborate artifacts are evi- 
dence of their superior abilities. Little is known 
about their economic or social organization. They 
fashioned ornaments from copper and silver, prob- 
ably carried as nuggets from the Lake Superior area. 
They used flint and salt from saltlicks on the Scioto 
tributaries. 

Arrows, swords, axes and plowshares were important 
tools for the next episode in Ohio history. The Shaw- 
nee Indians, a fierce and warlike people, occupied 
the lower Scioto Valley. The Delawares settled in 
the Upper Muskingum Valley in the early 1700's, 
extending into the south and eastern sections of the 
SciotO'Hocking region. 

French explorers v\ ere the flrst Europeans to enter 
the Ohio lands, primarily in the vicinity of Lake 
Erie, down the Maumee to the Wabash River; few 
found their way into the Scioto-Hocking region, al- 
though there was an early French settlement at 
Gallipolis ("city of the Gauls"). With the Treaty 
of Paris in 1763, which ceded all lands east of the 
Mississippi and south of the Great Lakes to the 
Colonies, settlement began. 

Surveys, as authorized by Congress in 1785, and land 
grants v/cre inducements for pioneer settlers. One 
tract, known as the Virginia Military District, lay 
west of the Scioto River and embraced a number of 
counties in this region. This grant was subdivided 
for veterans of the Revolution or for persons who 
encountered losses as war refugees. The settlers were 
primarily from Virginia until the 1850's. The names 
and the character of the enterprises still reflect 
this settlement pattern, and aerial photographs 
taken 150 years later show the persisu^nce of purvey 
and treatylines in rural aSd urbahlirea^^^^ 
tion to other agricultural pursuits there are four 
counties, Union, I. ladison, Fayette and Highland, 
which rank among top livestock counties in Ohio, 
O reflecting the influence of the Virginia settlers. 
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An exception to the Virginia influence is a commu- 
nity of Amish farmers in the flat lands south of Plain 
City. Their careful farming practices bear evidence 
of the fact that their forebears were from eastern 
Pennsylvania. A more extensive Amish settlement, 
however, was made in the Sugar Creek- Wilmot area 
(Muskingum Watershed Region) in the early 1820's. 
Other parts of the Scioto-Hocking Region lay in 
United States Military Land, Congress Lands or 
Ohio Company Purchase. Most of the last mentioned 
settlers were from Massachusetts and they at- 
tempted to make a living in much the sanie ways as 
in their homeland, by farming. 

The middle counties in the Scioto watershed devel- 
oped slowly but surely into a prosperous agricultural 
land. Columbus, although situated on the National 
Road, and on the Scioto River, lacked the impetus 
for settlement which prevailed in the land grant 
areas. Growth increased when it was selected to be 
the capital (1812), when the Ohio and Erie Canal 
system was developed ( 1831 ) , and when the Ave rail- 
roads were built (1850). But Columbus was not to 
become industrial for many years. In 1860 its popu- 
lation was only 20,000; by 1951 it had reached 
374,770. In 1973 it is the second largest city in Ohio 
with over half a million inhabitants. It has become 
a many-sidij'^l community, v/ell balanced industrially, 
commercially and culturally. 

Marion's development paralleled that of Columbus, 
tardy in settlement and manufacturing growth. The 
local invention of the hayrake in 1863 was the im- 
petus to rapid development of many agricultural 
implements. Numerous other industries related to 
machinery manufacture, food processing and chemi- 
cals have made Marion a sizable city of 38,000. 
Delaware, home of Ohio Wesleyan University, has 
achieved some industrial importance as well as 
academic. 

Other cities emerged along the Scioto River. Circle- 
ville, its original location on an ancient group of 
mounds or forts, was in the center of the rich Pick- 
away Plains and became a prosperous trading center. 
Modem Circleville has entered the industrial world 
with canneries, strawboard, and lighting equipment 
plants. \ 

Although Marietta had become the seat of govern- 
ment in 1788, the constitutional convention assem- 
bled at Chillicothe and this settlement remained the 
capital through the first years of statehood. It be- 
came a thriving canal town after 1832 but lost its 
manufacturing industries when the canal failed. 
Since then it has hosted paper, shoe, and metal 
fabrication-plants-primarily;- — 

Settlement began at the mouth of the Scioto in 
1796, eight years after the first permanent settlers 
were established at Marietta. The first site, Alexan- 
dria, was abandoned in 1810 because it suffered 



J . * ■ 

severe flooding. Its inhabitants moved to a pictur- 
esque spot on the bend of the river known as Ports- 
mouth. The canal in 1832 and later the three 
railroads, as well as the river packets and barges/ 
were responsible for Portsmouth's rapid develop- 
ment^ Sandstone bedrock from the area supplied 
material for many important structures in America, 
including Canadian government buildings. A bridge 
spanned the river in 1927. Jri 1950 a concrete flood 
wall was built to protect the city. Although the pop- 
ulation was a rousing 40,000 people by 1940, the 
figure has declined steadily since then. 

Iron ton was built on the wide flood plain of the 
Ohio River at a later date, 1848. The rich supply of 
natural resources, iron ore, coal, limestone and fire- 
clay as well as river and railroad transportation led 
to its greatest development in 1930. Population fig- 
ures indicate a .miKseqiient decline, but diversified 
industries have since led to population increase. 

Lancaster in Fairfield County was settled by Ger- 
mans from Lancaster County, Pennsylvania. The 
Pennsylvania Dutch influence remained strong for 
many years as successful farmers sought to duplicate 
the highly prosperous agricultural methods their 
forefathers had employed. A lateral canal connected 
Lancaster and Athens with the Ohio and Erie Canal; 
the Chesapeake and Ohio and the Pennsylvania 
railroads crossed and prepared Lancaster for a nat- 
ural gas boom in 1887. Anchor-Hocking Glass and 
its subsidiaries as well as shoe manufacturing have 
provided a steady growth. 

The movement of Negroes into Ohio was an interest- 
ing development in settlement. At the beginning of 
the Nineteenth Century, the Negro population in 
Ohio was less than 400. Because the original consti- 
tution denied Negroes the right to vote and further 
failed to guarantee them equal rights, the Negro 
question provoked discussion in any political cam- 
paign. Prejudice was as strong in Ohio as any place 
including the deep South, yet the Negro population 
grew steadily,- especially in the Ohio and Scioto 
River valleys. By 1810, it totalled 1,890; by 1820, 
4,723; in 1830 it doubled that number and a century 
later it reached nearly 310,000 due to World War I 
and the effects of the Industrial Revolution. Most 
Blacks settled in the urban areas, and although they 
still constitute the major group in inner city areas, 
the number of substantial and prosperous middle 
class Blacks in the state continues to grow steadily. 
(E.H. Roseboom and F. P. Weisenburger, A History 
of OA/o, Ohio Historical Society, 1953) . 



virgin forests, used for agriculture, manufacturing, 
extraction of minerals and urban development. Agri- 
culture flourished in all parts of the two watersheds, 
but in the Hocking area considerable acreage has 
been abandoned as farmland and returned to forest 
by planting or natural succession. Almost two mil-/ 
lion acres of low-productive lands have been with- ; ^ ^ 
drawn for this purpose. Hocking, Ross, Meigs, ■ 
Vinton, Jackson, Pike and Scioto cbuntiw contaih^^ ; ■: 
great acreages of state forests, and Wayne Natioim^ 
Forest maintains 113,000 aeries for w 
taction, forestry and recreation. An ever-incrieasing : ' 
amount of land in this area and in the Mi^^ 
region is being stripped for the extrac^fon of soft^^^ : ; ; 
coal. Flood plains along the rivers have been; use^ 
for heavy industry and urban expansion. Much of I . 
central Ohio's high production farm land has been 
utilized for purposes otiher than agricultore^vPopu- v 
lation has actually decreased in some areas although 
it has grown in the cities farther north. 

The increase in population and the rapid industrial vi;^^^ 

development have placed high dOTwhds^ p^ 

production. The source 

of Ohio is coal, the most abundant foiwil f ue 

amount of land distorbed by strip lihiihing for c6al' V;A;'( 

and the number of power planto processing the coal . / 

for the production of electricity increase yearly /But 

the demands continue to grow. For obvipus economicji; 

reasons the shallowest and : doses^tb-miai^e^ 

reserves have been exploited most heavilyi; Costa will!; : 

increase as deeper . and more remote reserve8i| w^ 

tapped. Environmental constraints in the form of : , 

the strip mine law, air and water pjollut aiid 5 § 

llieir enforcement compound the; cbriiplica^ 

ture. A Baitelle Research Outkfok btdletiii :(Voi;^^^^ ^^^^^ 

4i noi l, j572) , "Our lEnerjgy Si^^ 

ture," gives three br6iad, prac^ 

getting rid of the (Miergy depletion's 

the immediate future and beyond: 

1. Using today's major sources more eflUciently or 
more intalligently. 

2. Using more effectively today's available, but uh« 
derused, sources of energy, ior instance, the sun or > 
reservoirs of geothermal energy. 

3. Developing new sources of energy, or more eflli- 
cient means of tapping or converting secondary^ ^ 
sources, e.g., oil shale or tar sands. 

The first and third approaches are practical for tlie; v ; > 
Scioto-Hocking region. 

The Scioto-Hocking region, which includes a long 



Man's I^^ the Environment of the Rt^on: stretch along the Ohio Riyer^ has serious air pol^^^^^^^^^ 

As pioneers, early settlers, and immigrants moved tion problems in 1973. Much may be attri^ted to ; : j^^^^^^^ 

; into this watershed region, population increased in thermal inversion, a weather situation where c^^ 'W$i$^ 

great numbers and concentrated in urban and sub- air is trapped at the surface by a blanket of warm 

areas. More and more land was cleared of its air. Because the cooler air does hot rise, the air v -i ;^ 



becomes stagnant and the dispersion of contami- 
nants ceases. Inversions are freiiuently nocturnal 
and are usually dissipated by noon as the sun rises 
and warms the cool layer of air. They may continue, 
however, for a day or two, creating a dangerous 
situation.; 

Industrial contaminants generally constitute about 
21% ot the total {National Air Pollution Control 
Report, HEW 1968). Transportation pollutants pro- 
vide twice as much, or 42%. Until cars and trucks 
have mechanisms to curtail pollution or are replaced 
by urban systems of transportation, high levels will 
continue in large cities and industrial valleys. 

The river valleys in these two watersheds provide 
good water supply because of the extensive gravel 
deposits. The rock strata, however, as they change 
from limestone aquifers in the west to the sandstones 
and shales in the souttieast, place severe limitations 
upon the natural ground water supply. Reservoirs 
continue to appear, although citizen resistance to 
stream impoundment is mounting. The major prob- 
lem lies in the pollution of the streams by effluents 
from industry, agriculture and municipalities. Some 
acid mine water continues to drain into the water- 
ways of this area, predominantly from abandoned 
underground mines. Severe sedimentation of streams 
occurs in stripmined areas, construction sites and 
lands farmed without good conservation practices. 

It would seem that the rivers in this region need the 
development of a comprehensive plan comparable 
to the Mahoning River Basin Plan (See Ohio En- 
vironmental Protection Agency Nepstea/, January, 
1973) which was recently approved and commended 
by the U.S. Environmental Protectibn Agency. 

Like all other parts of the state, the Scioto-Hocking 
region has a critical solid waste problem. This runs 
the gamut from household castofis through indus- 
trial material and old mine gob piles. Incineration 
and landfills constitute the major efforts for dis- 
posal. Landfills harmful with leachates draining into 



the waterways are not uncommon. Both may injure 
air and water quality. 

Since the closing of open dumps became effective in 
1971, many people in rural areas have resorted to 
ill^al dumping along roadsid^ra and streamsides. 
This is particularly true in the hill areas of south- 
eastern Ohio. Devices for handling the situation 
demand community support and citizen interest in 
making collection boxes accessible. Cooperation of 
housewives in reducing amounts of waste and sorting 
and taking materials to recycling centers is greatly 
^needed. ^ _ . 

The new strip mining law with its stringent require- 
ments for contouring, planting and guarding against 
acid mine drainage is far more significant for the 
Muskingum watershed than for the Sciotp-Hocking 
region. This region has old mines with dumps or 
unreclaimed stripped areas and needs remedial jmea- 
sures. A further reclamation problem occurs in areas 
where sand and gravel have been taken out of river 
flood plains. Such pits are excavated below ground 
water level and provide ponds for potential recrea- 
tional purposes although many of these areas remain 
unreclaimed. 

Land use planning and resource management are 
the challenge of this region. Problems are not unique 
but the situations vary considerably from place to 
place, ./'' .v. ^' '■y'''y -^^^ 

"Land use planning for the future will be built on 

considerations of environmental quality as well as 

special topog;*aphic, vlinmtic, <^ 

characteristics of a region/ The 

show the way for IcKJatipg 

portation and other e^ra^ 

terinine residential patten^^ 

Oii^tooftj "Gleaning ^up^ t^ 

No. 3, 1970.) It wiU iricliu^^^ 

the Avise use as weU as p 

resource management. . 



BARNEBEY CENTER 



Location: In Fairfield County's Clear Creek Gorge 
five miles west of US 33 and south of Lancaster. 

The purpose of this study is to furnish ecological in- 
formation for a rich natural environment made avail- 
able to the young people in Ohio. At present the 
center is used as an outdoor classroom for Ohio 
State University students in the School of Natural 
Resources, and for teacher training. Day field trips^ 
even a series of them, to conduct seasonal or con- 
' trasting plot studies, are encouraged for neighboring 
school districts. Plans for the future include the^ 
development of facilities and staff to provide a resi- 
dent outdoor education program for elementary 
school classes. 

The widespread 985-acre outdoor educational facil- 
ity was a gift to Ohio State from the late O. L. 
Bamebey/ a Columbus industrialist with a love of 
nature &nd a desire to encourage it in others. He 
began acquiring land for a summer youth camp in 
Clear Creek valley in the 1920's. To the original j 
100 acres he added more tracts of land, constructed 
roads, built a large lodge/ cabins and other facilities. 
He concerned himself at the outset with preserving 
the area in a natural state, supervising much of the 
construction and road building. With mules and a 
slip scoop, Barnebey provided for a lake. 

In May, 1928, Barnebey's camp was dedicated as 
Camp Indianola, and for more than 40 years thou- 
sands of children and young people from area 
churches and other organizations enjoyed the facili- 
ties and nature-inspired programs of the Ohio hill 
location. 

In later years the Bamebeys decided to give this 
much loved property to an institution which could 
even more fully develop its potential for a great en- 
vironmental education center. It was dedicated in 
1970 as Barnebey Center, the dedication attended 
by a host of interested and appreciative conserva- 
tionists from all ov^r the state. Since that time not 
only have many Ohio State Students enrolled in the 
Natural Resource 622 class which meets at Barne- 
bey Center for 10 weeks during spring quarter, but 
numerous other colleges have conducted week-end 
field studies, and central Ohio schools have taken 
advantage of its availability. 

Barnebey Center with its sprawling acreage is situ- 
ated in fu)uth central Fairfield County oeyond the 
edge of the furthest extent of glaciation in Ohio. 
The land has a rolling topography due primarily t^ 
the millions of years of erosion and th^ resistance to 
erosion of the Black Hand sandstone, the Mississip- 
- pian ipeiiod rock formation which: lies ben 
surface. Clear Creek, fed by glacial meltwater, has 
dissected a deep and frequently narrow valley 



through the property and on down to its confluence 
with the Hocking River. Approximately 300 rugged 
acres lie across the creek and provide picturesque 
byerhahging rock cavities and opportunities to ob- 
serve the weathering processes affecting the various 
horizons in the Black Hand formation. Stream ero- 
sion and deposition, flood plain and terrace topog- 
raphy are important physical environment study 
possibilities. 

In addition to geologic features which may be ob- 
served to advantage on many parts of the property^ 
it is an ideal terrain for studying a v ariety of vege- 
tation. The forested areias are a mixed mespphytic 
association with oak; tulip, beech, maple and hickory 
with hemlock in cool ravines and pine on the hilltopi. 
Rhododendron and laurel are southern mip^ 
and the valley has typice^ syduri 
and other floi^l plidh ve 
and other animals inay be ob&eryed 
tected habitats. 

Students from the School of Natural Resources work 
in teams of six gaining practic^ in laying 

out nature trails, (toing stri^m or lake^^^s^ 
classifyiiig trees. AftCT; orie^ 
their own with? the three profe8aK)rs at^;t^^^ 
advising and assisting. Ecologic rec^rch, natiir^^ 
terpretation, ehvirpnmd^ analysis and manage-^ 
ment are encouraged. ^ i/v ; ; ' 

The Clear Creek Gorge area is widely recognized a^^ 

an unusual if not unique ecological situation. ^ Other 

camps and study sites have been in bperation for 

many years, each imented 

natural esthetic Hnd- ecologic featuresV A long st«iind?.^ 

ing proposal by the Cori^ of Eii^^^ 

dam for flood control and recre^ 

strong opix>sition when tfa^ the 

construction phasic. Tlie 

present (1973) a study is ^ing ma^^ 

of Outdoor Recreiation in the U;Si^^^^ 

the jhterior to include the Cle^ 

very broad national park prbg^^ 

age studying at the center have an opportunity to 

observe, hypothesize aiid assess values to the charig^^^ 

a program of this kind might make. 

Classes engaging in a field trip, stream or plot stud- 
ies at Barinebey Center provide thdr oiim leadership. 
Teachers are responsible for the leairhing expe^ 
of the students. A trail guide and several^ u^ 
trails may be used. Prior exploration iuid^^^^^a^ 
ments must be made. Contact: SBarnebey^^C^ 
Coordinator, The Ohio Stiate University School of 
NaJuralJResourc^^ 

blis, Ohio 43210rPhone: (614 ) 422-5589, 



BUGKEYE FURNACE STATE MEMORIAL 



Location: The Buckeye Furnace State Memorial 
was purchased by the Ohio Historical Society in 
1935. Its 270 acres lie along Little Raccoon Creek, 
10 miles east of Jackson and two miles south of SR 
124 in Jackson County. 

The iSuckeye Furnace area is presented as a study 
in changes in land use and resource management 
which occurred as Ohio developed from small settle-^ 
ments to an agricultural and industrial complex. 

Iron making came to New Englan(l with the early 
settlers and moved west with civilization. The diffi- 
culty and cost of transportation caused manufac- 
tured iron articles from the East to be high priced. 
Therefore, during the 19th century, there was great 
incentive in Ohio to develop a local iron industry. 

The geology of the area is the key to the history of 
Buckeye Furnace. The area was adequately endowed 
with all the raw materials necessary for the manu- 
facture of charcoal iron. To make one ton of pic: 
iron required from 150-200 bushels of charcoal, 
5,000 pounds of ore and about 300 pounds of lime- 
stone. The source of iron ore was found in a narrow 
vein of Vanport ore. Numerous deposits of limestone 
were present and hundreds of square miles of virgin 
timber were available to the early iron masters. 
There was also an abundance of sandstone with 
which to build and line the stone furnace stacks. 

Along the road west of Little Raccoon Creek in 
Section 26 near Buckeye Furnace, the thickness of 
the beds observed is given below: 

Vanport ferriferous ore 4" 
Vanport limestone 5' 6" 
Clarion coal 5' 

Massive overlying sandstone, sometimes 30 feet 
thick, is found locally." (Wilbur Stout, Geology of 
Southern OAio, Ohio Division of Geological Survey, 
Bulletin 20). Iliese deposits are of the Pennsylvania 
system and the Allegheny formation dating approxi- 
niatdy 290 miUion years. 

Tlie beds of ore were extensively used durinj^^ the 
early period of iron making. Later some coal--, and 
coke furnaces used the ore. At present the ore is 
not being mined. However, one can easily hear the 
noise of nearby coal strip mining equipment at work, 
and coal haulers pass frequently 6n the township 
road that crosses the property. 

Thie huge sandstone block furnace on the property 
wad^constructed in 1851 according to the date carved 
-in the^block-of 8andstone„aboy^^ mouth of the 



stack. The blast furnaice was fueled with charcoal. 
A blast of air from a waterpowered blowing engine 
produced sufficient heat to melt the ore with its 
limestone flux. The molten iron ran into a row of 
^ nolds to harden. The red-hot iron was some- 
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time.i placed on an anvil and pounded with a power 
hammer to squeeze out excess slag. The iron could 
also be melted on an open hearth to remove excess 
carbon/ then poured into sand molds to form skil- 
lets, kettles, and stove parts, among other items. 

After most of the forest supplies in the area were 
depleted, the iron makers began to substitute coal 
to fuel some of the furnaces. However, the iron in- 
dustry in Ohio was soon to fade out. Much of the 
iron made from the ore was off-grade. When im- 
proved methods of trani^portation permitted finer 
grade ores to be brought to Ohio from Minnesota, 
the industry became obsolete. Moreover, improved 
smelting techniques involving, for example, re-use 
of waste gases, rendered such small furnaces im- 
practical. Most of the furnaces in the region ceased 
operation by 1900. 

The Buckeye Furnace is under reconstruction by 
the Ohio Historical Society. Sheds for storing the 
charcoal, which had to be kept dry, for casting iron, 
and other equiiment, have been rebuilt. The original 
sandstone block furnace stack is still standing. 

The social-economic factors of the conmiunity found 
in the vicinity of each fumace make an interesting 
study. Living together would be several hundred 
people who followed the trades needed for operating 
and tending the furnace. These included laborers, 
teamsters, ore-diggers, blacksmith, bookkeepers, and 
the manager. Wages were low and life was primitive. 
Goods or script redeemable at the company store 
were usually paid as part of the wages. 

area is decidedly hilly due to the erosive action 
of the streams in the area. Steep slopes and bluffs 
are separated by snnall creeks. Some littie brooks 
have rock bottoms, and the steep slope of the hills 
creates delightful little waterfalls. ^ ^ I 

The largest stream that runs tiirougih the airea is 
Little Raccoon Creek. It is aipprbximately five to 
10 feet wide. The flood plain is fairly largei/Ite^ 
tation consists primarily of river birch and sycunor^^ 
Spicebush and buckeye fi^^ 
and jewelweed aiid aidder's t^ 
the ground cover. The water of Litti 
hAA ah orange color, llie l^idering yeget^^ 
has this; stain on it. This is due ; to ^the^ ; 
drainage of the coal minesVih the region; 
presence of iron in the area. The iaciid niine drainage 
has a definite adverse effect on the aquatic life in tte^^ 
streams ■^^•■'"i-''-^;'-''^^^ 
The hillsides are forested with approximately even-' 
jy^M -^l^^. ,^§[^|PS haclr to the prograni. of timber 
harvest to make bharcoaf for^ t^^ 
species include several varieties of oak/ som^^ 
ory, maple and tulip^ A few young be^h are ob- 
served^ Wildflowers here jnclud^^ 
breeches, trillium, ginger, and spring beauties. On 
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steep dry slopes moss and lichen are found as the 
ground cover. 

At present there are no restroom or picnic facilities 
available at Buckeye Furnace State Memorial* 
These will be available in the spring, 1974* There 



is a two-mile nature trail through the wooded hills 
of the area. At present no interpretation has .been 
done. Contact: The Ohio Historical Society/ Ohio 
Historical Center, Columbus, Ohio 43211, Phone: 
(614) 469*2919. 




Buckeye Furnace 
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CENTER OF SCIENCE AND INDUSTRY OF THE 
FRANKLIN COUNTY HISTORICAL SOCIETY 



Location: In downtown Columbus at 280 East Broad 
Street. . 

The Center of Science and Industry is a cultural 
center housing exhibits and demonstration pro- 
grams dealing with man, his industry, his environ- 
ment, and his heritage. Eighty thousand square feet 
of exhibit space house privately sponsored exhibits 
and programs. 

The exhibits and programs at COSI can be used to 
create interest, encourage investigation, and to rein- 
force previously developed attitudes. Annually over 
250,000 students and adults (pre-school through 
golden age) gain insight into man, his world, and 
his impact on our total environment. The extent to 
which tiie exhibits can be relevant to any situation 
depends upon pre-visit activities, the visitation, and 
follow-up. The group program at COSI is designed 
to allow for exploration of exhibits, selective schedul- 
ing of demonstrations, and individual activities as 
planned by the teacher and students. 

COSI has four basic areas of involvement which, if 
carefully evaluated, can add dimension to an under- 
standing of the total environment. 

Man himself, as an individual biological being, is 
explored in many ways. Exhibits depict reproduction 
from fertilization of the egg in models showing hu- 
man birth and the anatomy of the heart, lung and 
teeth. Concepts related to the health of man make 
up the balance of the exhibits. The human anat- 
omy story is told by a life-sized transparent talking 
woman. Films on human health, medicine, drugs and 
mental health can be scheduled. The Life Science 
Drug Exhibit houses live lecture demonstrations de- 
signe^jl to explore the wonders of life and examine the 
menaice of the ''drug scene.'' Shows are geared to the 
age level of the audience and include "Understand- 
ing Life Processes,'' "The Effect of Drugs on Life,^' 
''Dangerous Street Drugs," "Understanding Human 
Mental Health." The impact of the total area helps 
to create an awareness of man's life processes and 
Victors that aifect life. Strong emphasis is placed on 
the normal healthy state of life. 

The history area is dedicated to an understanding of 
Colonial America and our heritage. Hie Triumph of 
Man depicts 12 time periods in the history of man to 
show steps in his social and technological evolution. 
Scenes include The Dawn of Thinking Man, Control 
of Environmental Forces, and Cultural lnteraction 
of Men. The Street of Yesteryear discloses a change 
in life styles within one short block. A time period 
-between 1812 and 1905:isshown.by-a^series-olstores^ 
including the Paper Shop, Blacksmith Shop, Gen- 
eral Store, Harness Shop, Printing Store, Drug Store, 
Photo Shop, and finally a nickelodeon showing many 
interesting silent films. A summer kitchen houses 
O strations of home crafts — living evidence of 
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man's changing environment. A collection of colonial 
tools and housewares is featured. Many exhibits 
document interesting events in Franklin County 
history. 

The earth sciences are treated in many exhibits. 
Astronomy and an understanding of our space envi- 
ronment are presented in changing shows in the 
Battelle Planetarium. Upon advance notice, shows 
can be directly geared to specific areas of interest 
and age level. A new environmental demonstration 
center features two separate presentations. One, an 
environmental show, "It's Your Earth," gives a 
panoramic tour of the world's geography. The three- 
dimensional aspect of the continuous audio-visual 
presentation allows the visitor to become a part of 
the show. The trip takes the student from the depths 
of the sea to outer space. Spectacular beauty is con- 
trasted with the devastation of pollution. However, 
, the basic theme of the presentation is to show the 
magnificence of the earth. It is^designed to instill an 
appreciation for our natural resdurces and for earth's 
esthetic qualities. An environmental monitoring 
demonstration, the second function of the center, 
presents meteorology, climatology, and other aspects 
of environmental monitoring. Included in the exist- 
ing demonstration is a teletype hook-up with the 
National Oceanic Atmospheric Administration. Con- 
vection apparatus, thermometer, barometer, wind 
speed indicator and other types of equipment moni- 
tor the elements and show how they influence our 
weather. ^ 

Industry, technology and physical science are rep- 
resented in the fourth area. Man's industry is a part 
of his environment, and industry provides the tech- 
nological tools to create this environment. Introduc- 
tions to industrial processes and research are given in 
"Communications," "Painty" "Environmental Con- 
trols," "Steel Center,'"^Aviation," "Glass," ^'Oil,*r 
and the "Coal Mine." These exhibits give insights 
into the process iand the products. ^^^1^^ 
taken through a simulated coal mine and sees mod- 
em js weU as historical methods of mm 
Story of Electricity explains electrical po^^ and 
man's utilization of this power. Research and devel- 
opment are shown in the coihmuhicari 
as well as the working of a complex telephone sysT 
tem. Product de^'elopment and function are part of 
environmental controls. Mahufacturihg methods a^^ 
shown in glass and oil exhibits. Special Itecture 
demonstrations may be requested to i^pand tfa^ 
effectiveness of the visual aids. The; Story of Energy 
and the energy crisis is given in the energy labbra- 
^;^toigr. Man's use^cLenergy is vividly desert 
suggestions for future energy sources, including 
nuclear and thermonuclear sources/ are discussed. ; 
A presentation concerning the basics of electricity 
is also available. Finally; the perception and o^^^ 
illusion demonstration explores perception not only 



^EST COPY AVAIUBLE 



of objects but of events, attitudes and ideas. Man's 
perception is based on prior experience and under- 
standing. This concept increases an understanding 
of individual attitudes. 

Information on scheduling group programs can be 
obtained by writing or calling COSL Consultation 
concerning specific objectives and before and after 
visit sessions may be requested. 

In addition to these facilities and programs^ COSI 
features a wide variety of film programs, special 
classes and seihinars, traveling exhibits, and special 



educational programs. A newsletter listing all events 
is sent to members. 

Special seminars or classes can be developed to pro- 
vide for a m<nre in4depth experience in any of the 
areas. A charge is^made to cover costs. Parking is 
available at minimal charge withiii two blocks. Gen- 
eral admissionxharge is $.50 fb^ $1.00 
for adults. The planetarium fee is 
and $.50 for adults jn addition to general admission^ 
Contact: Director of Educaltion; Cen 
and Industry, 280 East Broad Street^ Columbus, 
43215, phone: (614) 228-6361. ^^^^^^^^^^ ^ V 




J^(^ pendulum at COSI 
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DAIRY FARMING IN MORROW COUNTY 



Location: One half mile east of 1-71 and SR 95 inter- 
change near Chesterville. 

Because dairy farming in Ohio has been historically 
significant as a land use and resource management 
program and continues to be a major agricultural 
business, and because there is a growing concern for 
energy u^d and water quality, this study is recom- 
mended for junior and senior high school students. 
It will focus on one farm management pi:ogram which 
is exemplary in many respects. The manager, Gerald 
E. Robinson, was voted the outstanding Young 
Farmer in Morrow County in 1973 and runner up 
in the statewide competition sponsored by the Ohio 
Jaycees. . 

The thousand acres of farmland managed by the 
Robinson family are situated in the glaciated Alle- 
gheny Plateau foothills of eastern Morrow County 
underlain by the sandstones and shales of middle 
Mississippian time. The soils are in the Alexandria- 
Cardington-Bennington group, medium acid, deep, 
moderately well drained and undulating. Produc- 
tivity is moderately high when erosion is controlU'd 
on slopes and drainage is provided on the more level 
areas. (Ohio Division of Lands and Soils, Know 
Ohio*s Soil Regions, 1962). The wooded areas are 
typically beech maple forest association, little used 
now for grazing. 

Both Gerald and Mary Lou Robinson are natives 
of eastern Morrow County. In 1966 Gerald elected 
to discontinue his factory job to go into full time 
dairy fanning. He didn't make the change from 
factory to farm for the sake of less work or a steadier 
income. 'Tarming is neither,'' he says. 'Tou work 
more hours and your net profit can be as unpredict- 
able as the weather. But there's something interest- 
ing happening every day." 

The happenings center largely around the produc- 
tion of milk and providing the feed for the stock. 
The fanner's present investment in machinery is 
$140,000 — yet he does not own the land. In addi- 
tion to the machinery, he and his brother-in-law, 
who has worked with him ever since he began full 
time farming, own half the cows and part of the silos. 
Investing, in this way has enabled them to realize a 
better income than they could by fanning their own 
small farms with poor equipment. 

Three major crops planted for feeding the large herd 
of cattle are corn, alfalfa, and oats, with soy beans as 
acashcrop. 

Since starting the dairy, the Robinsons have made 
jgfljjy ™P^PV^ ">^"t8 to han dle a grow ing herd effi- 
ciently. They began with 32 cows which averaged^ 
12,000 pounds of milk the first year. In 1973 they 
are milking 113 cows that are averaging 14,402 
pounds per year. With total production over 1.6 
m pounds, labor saving devices which use a lot 



of electricity are necessary. The Robinsons have 
been on the lines of the Morrow Electric Cooperative 
from the outset. Electric bills amount to $150 per 
month, but electricity is computed to be the cheapest 
labor possible. Electricity operates four silo unload- 
ers, a 1200 gallon bulk milk tank that takes two com- 
pressors, six milkers that run four hours a day, and 
numerous household appliances, 

Mr. Robinson is sold on his modem air-tight silos. 
His purchase of the first one was a big turning point 
in his dairy business. Before storing feed in the 
oxygen-free structures he was ^'just getting along." 
The cost of the purchased feed was $12,000 a year. 
After the new installations, with twice as many cows 
and higher prices, the cost of a year's feed was $6,500. 
The difference is that the silos preserve more protein 
and other feed values. 

Modem practices included hiring a plane in 1972 to 
seed rye into fields damaged by alfalfa weevil. The 
fields were too wet for wheeled equipment. The rye 
was placed in silos in May when it was high in pro- 
tein, and helped to make up for feed lost to the 
weevil. Improvements to the drainage system of tile 
and grass waterways are made yearly. 

Farm management practices on the Robinson acres 
include pollution control. The Robinsons installed 
a waste control system, the first in Ohio, which uses 
a piston pump to move manure 250 feet through a 
nine-inch vinyl pipe to a 380,000 gallon holding pit. 
He scrapes manure from free stalls and from around 
the feeder into a pump hopper in the low part of the 
concrete area. The pump then pushes the waste 
through the pipe to an outlet in the bottom of the 
pit. This pit holds enough to handle 150 cows for 
six months. BcK^ause the mmure gof» to the bottom 
a thick crust forms on top w hich^ prevents odors and 
flies. Eyen^LudUy the manure is spread on the fieldsl 
The total cost of the dirt walled pit was $5,900, a 
saving of $20,000, Robinson estimates, over a con- 
cretepit. 

The Robinson program includes double cropping of 
40 acres a year. He takes off a first cutting of hay. 
then plows and plants a short-season com hybrid. 
This produces an extra 40 acres of com not other- 
wise possible. 

In 1972 the Robinsons received the Govemor's 
Award for Community Action due to their volunteer 
program of conducting tours through their operation. 
A nearby campground brings niany urban and subr 
urban families who have never been on a modern 
farm. They leam about cow feeding and breeding, 
"fiowWkei^^ 

teria count, and many other aspects of farm 
The Robinsons are willing to continue this practice 
for school classies. Contact: Gerald E . Robinson, 
Route 3, Mt. Gilead, 43338, Phone: (419) 768-2565. 
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Location: 296 Marconi Boulevard, two blocks north 
of City Hall in downtown Columbus, Franklin 
County. 

Paint is a product of increasing importance in our 
society. It freshens, beautifies, highlights some ob- 
jects with color, softens or obscures others. It pro- 
tects surfaces from weathering. Rapid deterioration 
of it is an index of environmental situations which 
could be harmful to the physical health of people 
in the area. High lead content in paint, now illegal, 
has been blamed for the illness and even death of 
small children who chewed painted furniture. Paint, 
tastefully applied, provides a lift to the human spirit. 

No one really knows when man first began to paint, 
the researchers tell us. Primitive man drew pictures 
on the walls of his cave or on cliffs beside a stream. 
Presumably the paint was a paste mixture of natural 
materials, applied with the fingers, pieces of wood 
or bone. And the paintings had a story to tell. 

From Egyptian art works buried with the dead, there 
is evidence that paints were used by these people in 
5000 to 1000 years B.C. They used natural ores as 
pigments, burned bones and wood for charcoal. It 
was the Greeks wlio brought painting into extensive 
use. They decorated homes, temples and everyday 
objects. When Rome conquered Greece in 146 B.C., 
the conquerors called upon the Greek artists to 
decorate the new buildings they constructed. Later, 
in the Dark Ages, painting declined, as did most 
other great cultural pursuits. But the Renaissance 
revived decorative taste and skills and progress has 
steadily continued. 

The first paint mill was established in this country 
around 1700 by an Englishman, Thomas Child, a 
master painter. He made paint in a rectangular stone 
about 12 feet long, hollowed out to form a trough. 
Raw materials were placed in the trough and a sec- 
ond stone, a ball about 20 inches in diameter, was 
rolled back and forth until the ingredients were 
mixed. From 75 to 100 gallons of paint could be made 
at one time. 

Mass production and ready-mix paints did not ap- 
pear until the late 1800's. Research chemists dis- 
covered new materials and combinations of materials 
and the manufacture of paint became a specialized 
science. Today there are more than 1500 paint man- 
ufacturers in the United States employing over 
77,000 people. 

The Dean and Barry Company has been in business 
for 82" years. It was originally a wholesale outlet 
for a number of products but eventually developed 
-into-a^painLmanufacturetiandi^distributorLoLpaint- 
allied products. A grandson of the original owners 
serves as the president of the company, which doe^ 
a $4 million business annually. 

^'-t may be defined as a material in liquid form 



which when spread in a thin coat or film on a surbce 
dries to a solid substance. To produce this quality 
four basic ingredients are combined, as in a recipe. 
They are: 

1. Pigment — the solid coloring material. This may 
be white, coming from minerals containing zinc,"^ 
lead or titanium. The materials are processed in 
several intermediate steps after mining before they 
can be used as paint pigments. The process of pro- 
curing a lead carbonate from the lead ore is an in* 
volved and fascinating one worth researching. Zinc 
oxide is formed by combining oxygen with the zinc 
metal at high temperatures. Lithopone is an inipbr* 
tant white pigment formed in the combination of 
sulphur, zinc and barium sulfate. Titanium dioxide, 
probably the best white pigment, is composed of 
titanium, a light, strong metal mined as ilmenite. 
Titanium is the ninth most common element in the 
earth's crust; its volume more than equals all the 
lead, zinc, nickel, cdpjper, tin, gold and silver com* 
bined. Titanium dioxide as a paint ingredient, in 
addition to being abundant, is not poisonous, has a 
high degree of permanence, is easily mixed with oils, 
is light in weight and has excellent hiding capacity. 
Colored pigments are earth materials, organic or 
inorganic, natural or synthetic. Iron oxides from ores 
of hematite magnetite, limonite, siderite and P3nrite 
have been used by man throughout history. Chemi- 
cal precipitates of these inorganic ores are procetised, 
as well as organic pigments derived from hydro* 
carbons. 

Extender pigments are either naturally occurring 
deposits or manufactured by chemical reactions. 
Among the most important are calcium carbonate 
("whiting'') > barium sulphate, and silicates such as 
talc, kaolin, mica and gypsum. Extenders are neces- 
sary to lend proper consistency, brushability, and 
sheen, and to decrease the settling of the pigments. 

2. Binder— the liquid part that holds or cements 
the particles together. Binders are both vegetable 
and marine oils and natural and synthetic resins. 
Oils come from seeds — flax seeds, soya beans, tung 
tree, and castor bean— and from fish oil— sardine, 
herring, and menhaden. Most resins are now made 
synthetically from chemicals. To be of value binders 
must^dry rto a solid film. Oils and resins require many 
different processes to convert them to drying oils. 

3. Volatile matter— a thinner and/or solvent, a sub- 
stance used to control the consistency of paint by 
dissolving or diluting the binder so that it can be 
applied to a surface. Some of these are turpentine, 
mineral spirits, napthas (from petroleum), naptha- 

Jene4produced.from-coal),:andalcohoLfrom.fermen=- 
tation of grain. 

4; Drier — a chemical compound or element added to 
paint to make it dry fast. The most important are 
lead, cobalt and manganese. 
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The Dean and Barry plant is a typical four-story 
building. Gravity assists in the movement of mate- 
rials. The top floor contains an assortment of nec- 
essary raw materials for each batch of paint. A 
stockpile of the white pigments, each of the base 
colors, and the necessary wetting agents and liquids 
are in evidence. These are mixed in large vats as a 
formula card for each batch specifies. Mixing is 
considered the most important operation, for the 
better this job is done, the easier it is to grind the 
paste to a smooth and uniform consistency. The dry 
pigment and liquid are poured into large vats, open 
at the top, which have revolving shafts that turn 
mixing blades. 

After the paint has been mixed for the required 
number of hours, the mixture flows in troughs to the 
third floor. The paste is funneled into a ball grinding 
mill which pulverizes the particles and breaks up any 
lumps left from the mixing operation. 

From the grinding mills the large vats of newly 
ground paste are wheeled to the thinning and tinting 
department on the same floor. Here the thinners are 
measured and added, changing the paste to a liquid 
consistency according to the formula, An expert 
shades the mixture by adding tinting colors if re- 
quired. This is a very exacting process requiring 
skilled people. 

Before the paint is canned, a small sample is taken 
to the control laboratory, a modem well-equipped 
room with a competent chemist in charge. Here the 
material is tested for consistency, covering, drying 



time and co'or to be sure it meets specifications. 
When it is apt>roved by the chemist, a sample is 
coded and retained for reference. 

The next step consists of wheeling the vats of mix 
to a hole in the floor where a spigot is opened and 
the paint flows through a combination funnel and 
strainer to a tank on the floor below. Here it is again 
agitated, then poured through a strainer into filling 
pipes. Measured quantities flow into cans which are 
labeled and packed into cases. These are moved by 
conveyor either to storage or to the shipping depart- 
ment to fill an order. 

The Dean and Barry Company has a printing de- 
partment for creating its own labels. It has 18 classi- 
fications of paint and varnish, 920 items. A B-line 
of itenils such as sand paper and spray antique kits 
is also purchased and shipped. The company manu- 
factures a total of 800,000 gallons of paint a year, as 
much as 3000 ^per day. It supplies 54 stores, 37 of 
which it owns, primarily in Ohio. 

The company complies with the law which requires 
that paint shall contain ro more than .5% lead. 
However, its technicians note that yellows and 
l^reens are not as cleav; the quality is not quite the 
same. There is a proposal currently to set this figure 
at .6%. A careful examination of illnesses attributed 
to lead suggests that all factors may not have been 
given adequate consideration. Research is the key to 
improvement in methods and materials. Contact: 
Dean and Barry Paint Company, 296 Marconi Blvd., 
Columbus, Ohio 43215, phone: (614) 224-3131. 




GERMAN VILLAGE 



Location: just south of 1-70, one block east of High 
Street, between Pearl Alley and Lathrup Street, Co- 
lumbus. 

This restoration project is a slice of old Germany. 
The present quaint authentic atmosphere of German 
Village demonstrates the meticulous care taken to 
recapture the past. It is an outstanding example of 
how intense desires of private citizens to improve 
and restore an environment can become a beautiful 
reality. Uerman Village is a highly successful at- 
tempt to preserve and restore a community, retain- 
ing a charm and unique Old World atmosjphere 
almost unmatched in America. 

Throughout our nation's history, Italians, Poles, 
and Germans alike fled to this country in hopes of 
finding freedom to maintain their strong cultural 
heritage in custom, language, and love of home, and 
to achieve socio-economic security. They settled 
in enclaves throughout the country. Germans were 
lured to Columbus by rich soil, forested lands, and 
the prestige of the state capital. In the early ISOO^s 
they began building their community on the south 
side of Columbus. These first homes, with their gas 
lanterns, wooden shutters, and geraniums growing 
in the window boxes, clearly showed a sense of bal- 
ance between function and beauty. 

With the advent of World Wars I and II patriotism 
in America soared, accompanied by intense distrust 
of German- Americans. The German descendants 
across the nation, including those in Columbus, 
found themselves living in an ostensibly free country, 
yet confronted by its ^'patriots'' who felt justice in 
maliciously attacking German culture. During World 
War I, Schiller Park in German Village was the 
site of massive burning of German books and paint- 
ings which the villagers could only watch with sor- 
row. Many villagers felt they had to anglicize their 
names to protect their families; thus Schmidt be- 
came Smith, or MuUer became Miller. 

The great depression brought economic disaster to 
the area. Residents left, and the original community 
fell into shoddy disrepair. 

By 1959, the area was ripe for urban renewal. In 
1960, villagers decided to restore their homes to their 
original character rather than allow the bulldozers of 
the Urban renewal process to obliterate the last ves- 
tiges of a proud cultural enclave. The German Vil- 
lage Society was then founded to stimulate this long 
and uncertain process of renovating the homes of the 
residents. The society, a non-profit organization, 
has since provided enough momentum to influence 
the-restoration-of-SOO-homes-in-the-Village-and- 
achieve national acclaim for these efforts. 

Many Americans do not feel a very obvious physical 



sense of identity with their community. German 
Villagers do because of the consistent yet curious 
architecture; the landscaping, and the feeling of 
warmth whi^h pervades the streets and shops. The 
bright lively gardens trimmed with red brick and 
the stained glass windows are constant reminders 
to them of where they are. 

On a stroll down the red brick sidewalks of Beck 
Street, visitors immediately notice the tall single- 
family homes, and the story-and-a-half styles so com- 
mon to the Village. They arc likely to be newly 
sandblasted and display painted door trim and 
hand carved stone steps. The lots are very narrow, 
but the backyards are filled with floweis and vege- 
table gardens. 

Much of the beauty oi the Village is inside the homes 
and stores. The typical German Village shop offers 
its shoppers no carts or mile-long shelves with prod- 
ucts. It does, however, offer the uncommon personal 
touch of its owners, who gladly guide shoppers 
through the jungle of ferns and geraniums| wine 
racks, paintings, or ceramics. A wide variety of craft 
and souvenir shops are scattered throughout the 
Village selling everything from candles to restored, 
and not-so-restoredy antiques. At least five r^tau- 
rants serve the famous German sausage^ kraut, and 
potato salad. In the evenings, villagers and their 
neighbors ^ gather here to laugh and sing along to 
the simple music of an upright piano or an accordian.; 

In total, the Village is an envirov^ment for people to 
whom a sense of community and history is all 
important. 

The Village oilers a tremendous leaniing opportunity 
to discover alternatives to the design of today's 
cities. There is a conspicuous absence of strip develr 
opment even along the main thoroughfare, Third 
Street. Schiller Park offers a variety of recreational 
opportunities, including carp fishing, tennis, sewing 
lessons, or just plain relaxation on the grass. The 
fossil-laden Ohio limestone steps can even offer a 
lesson in geology, while the 75-year-old maples and 
elms gracefully speak of the need for green in a 
community, llie most important lesson, however, 
is that citizen commitment to improving a commu- 
nity environment can create an exciting, b 
place to live. 

Tours can be arranged with the Society, preferably 
on Tuesday through Friday. Transportation and 
meals should be arranged directly v/ith the transit 
companies and restaurants. Student rate for the tour 
is $20 for less than 20 people, or $1 per person for 20 
or more. ContactfTKe Germ^^ 
South Third Street, Columbus, Ohio 43206, (614) 
221-8888. 




Locati^^^ southeast section of Chillicothe. 



vThe pape^^^ this story is printed^ as well as 
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8f^(M from^^m^ tremen- 
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fo^ that 
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and water through a paper maldng 
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ingpf tteproc^ 

To make papery it i^ a pulp 

from fibers^ float the fibers in water^ scoop up a thin 
layer on a flat screen and squeeze ^^^^^i 
what Tsai Lun did when he created the first piece of 

;^ pai^r in China centuries agorEssentially this is the 
way paper is stiU made^ but the modeni 
and tekAihiques used to^ which speed up the 
process many times byer^ fit together like a Chinese 

^■:'"puzzle,^:;;V-^:'" 

Paper as we know it was first produced in China 
I more than two thouisand years ago. The process 
remained a secret for several hundred years, but 
during the eighth century the secret was discovered 
by Musliim who^^ laiter invaded! and swept across 
Eimpe/intrbduciiig th^ Early parch- 

m<^t wfb ev^ many 
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|iwies»mdrag^ 
irial. Itt^^ 

in a waspj^n^ that the fiber was 

^ wood^ Abmic^ wood supplu^ a vaUable, and 
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until today Mead is onie of the giants in the paper 
O ' f world. In 127 yesiw a company can gain 



much experience and amass quantities of research 
materials. Mead Corporation, its great acres of 
woodlands, and its subsidiary companies stretch 
across the continent and into Canada. 

The Chillicothe mills, which now encompasses the 
old Chillicothe Paper Mill, as well as the gradually 
developing complex known far and wide as /'the 
Mead,'- has 50 iacres under roof and along Paint 
Creek. Over 3000 men and women and 15 paper 
machines produce 1000 toiis of paper a day. There 
are 4000 items emanating from this white paper- 
making center, like bond, mimeo, greeting card pa- 
per, coated papers that reqviire no carbon for seven 
copies, and Mark I, an especially h^avy, glossy paper 
with a mirror-like surface. 

It all begins in the woodyard. Hardwoods of Ohio, 
Kentucky and West Virginia are reduced to chips 
from which the cellulose fibers must be released, 
bleached, and blended in a web, or sheet of paper. . 
It takes about three tons of wo6d chips to make a 
ton of paper. Each day great quantities of oak, 
maple, beech, poplar, gum and hickory come into 
the yard. The M^d Corporation owns more than 
140,000 acres of timberland in Ohio. Repeated crops 
of trees are grown. 

Wood an'ive^ in truck loads of five-foot logs, in the 
form of chips on railcars and trucks, and in long logs. 
The logs are lifted by a giiant loader with enormous 
jaws to the Starr deck where an operator in a tower 
resembling an airport facility manipulates the logs 
through a noisy debarker Which looks like a pencil 
sharpener. The debarked logs go then to a horizontal 
chipper, the chips moving to the storage pile. A bark 
mulch from this process is sold as a byproduct to 
nurseries or other buyers. 

From the storage pile, chips are conveyed to the 
digester building: for:the:^first^^ 
permaking pircKcess.~The:eight^^^ 
enormous pressure cookers where the wo^ fibers 
are cooked in a mixture of soda isish and lime for 
three hours and then blown into a tank 
the pulp washers. The iodine-colored liquor from 
this process is not dumped into a sewer; After evapo- 
ration to concentrate, it is piimpt^ into a recovery 
furnace where it goes through a two-stage odor 
reduction process of oxidation. This reduces it to a 
semi-solid state which can be used as a fuel. 

The oxycaty a gas-fired unit in iJie pulping system, 
is used to destroy the cooking odors which originate 
in the digesters. 

The brown stock of wood fibers, still discolored by 
lignin and other impurities in the wood, is fod oyer 
large washers to remove the chemicals. It is tlien 
treated in the bleach plants a highly sophisticated 
process controlled by instrumento which give date 
on consistency, flow, brightness and other qualities. 
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This is one of the most up-to-date computerized 
systems in the paper industry. 

After the four stages of bleaching, the white fibers 
are pumped to the paper machines. At the we: end of 
a huge paper making machine the fibers are fed onto 
a wire called the Fourdrinier. This is where the 
miracle of paper making takes place. The 99% water 
stock flows onto the screen which travels swiftly over 



a series of steel rollers. The water drains away and 
leaves a web of wet fibers. These are picked up by 
a series of felts and carried through piresses to re- 
move more water. The sheet then passes through a 
series of large revolving steam-heated drums. At the 
dry end the paper moisture is carefully controlled 
so that the final product now contains five percent 
moisture, this much required to make paper lie flat 
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The paper is treated with a coating of cornstarch, 
clay or adhesives to provide a smoothness of surface 
for better printing detail. 

There are 15 such machines producing various kinds 
and sizes of paper rolls. The finished paper is cut, 
some retained in rolls, some cut in sheet form, 
wrapped, packed in cartons and stored or shipped. 
It is difficult to imagine the vast quantities of white 
and colofcKi stbcK in of processing 

which cbinefiiim^^ 

In a quaUty control department, rigorous tests are 
made to be sure the paper meets the requirements. 
Equipment for testing includes offset and letterpress 
presses, a proof press, duplicator and mimeograph. 

Waste paper is collected throughout the plant and 
returned for reprocessing. Recycled paper from waste 
material is not made at this plant. 

A lime kiln converts once used lime mud into usable 
lime to make the caustic solution for cooking the 
wood chips in the digester. More than 140 tons of 
lime are needed per day, which makes recycling an 
economic process. The used lime mud is fed into a 
slowly revolving kiln, fired by natural gas. Once 
burned in the kiln, it is quick lime and ready for use 
again. The recovery is 90%. 

The Mead's primary waste treatment plant is de« 
O led to process 35 million gallons of effluent daily. 



Solid materials from the paper making process are 
removed from the water by centrifuges and trucked 
to landfill areas. The clarified efiluent is pumped to 
a ten acre lagoon where retention time, aeration 
and biological processes prepare the water for its 
trip down Paint Creek which is adjacent to the 
lagoon. Seventeen aerators keep the water in con- 
stant motion. Expenditures for this type of installa- 
tion during the past 18 years approach $7 million. 

It tSkes 40 million 

chemicals, carry pulp, and to float the fibers of cellu- 
lose into position on the paper machines. More than 
a thousand tons of coal are burned in boiler houses 
to make 1,300,000 pounds of steam an hour. Steam 
heats the plant, cooks the pulp and dries the paper. 

Nine steam-driven turbines are capable of generat- 
ing 1,200,000 kilowatts of electricity a day, enough 
to serve a city of 100,000 people. 

A 475-foot smokestack towering over the Mead plant 
is a Chillicothe landmark. The smokestack diffusion 
is reportedly quite effective in reducing the paper 
making smell. 

Tours of the plant may be arranged for students 14 
years of age or older. Contact: Public Relations De- 
partment, The Mead Corporation, Chillicothe 45601, 
phone: (614) 772-3111. 
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MEAD EXPERIMENTAL FOREST 



Location: On Bear Creek Road near Wakefield in 
Scioto County. 

The purpose of this study is to provide a place and 
information leading to an understanding of wood as 
a renewable resource, a timber crop and one of the 
largest businesses in the nation. ^^This gigantic en- 
terprise includes over 500 million acres of commer- 
cial U.S. forest and employs more than one and a 
half million people, furnishes an annual payroll of 
seven and a half billion dollars and contributes more 
than 30 billion dollars annually to the gross national 
product." (William F. Cowen, Jr., Extension For- 
ester, Forest ResourceSy 1972.) It is easy to see that 
trees are one of the most important environmental 
assets from an economic viewpoint. About 50 per- 
cent of the annual timber harvest goes directly into 
home building. In addition, trees are recognized as 
air conditioners and noise abaters. Wood and wood 
products are continuously recycled; they are biode- 
gradable and require energy only from the sun. 

Ohio's forest wealth is concentrated in the hill coun- 
try of southern Ohio where forests occupy 50 per- 
cent of the land. In the past^ agriculture, coal mining 
and iron ore extraction and manufacturing furnished 
the economic base for the area. Ea^h has declined 
in importance as Ohio's history has unfoldeii; unem- 
ployment has increased, population and general lev- 
els of living have decreased. High quality trees, 
which found a ready market^ are scarce; the hills are 
covered with low value trees. But the land, once 
completely forested, still retains its capacity to grow 
valuable timber. 

The Mead Corporation, a widespread white paper 
making industry with its original plant at Chilli- 
cothe, uses tremendous quantities of wood for paper 
making. Research on desirable species of trees and 
forest nianage^^ on to 

improvejind maximize wood pf^ The corpo- 
rationacquired 700Tcres"o 

forest in Scioto County after it had served as farm- 
land, cattle ranch, sheep pasture and peach orchard. 
The property was dedicated as a field laboratory for 
timber management . research and demonstration 
purposes. United States Department of Agriculture 
Forest Service research studies have been carried on 
since 1962 'under a 25-year cooperative agreement 
with the Mead Corporation. Logging necessary for 
the studies is done by commercial timber contractors. 

The research area lies in the unglaciated part of 
Ohio underlain by sandstone-and shale formations 
of the Mississippian period. The soils are residual, 
having developed from the weathering of the rock in 
place. They are variable with moderately deep and 
well drained soils in coves and on lower slopes. 
Poorly drained and thin soils are found on the ridge 
tops. 

Q oi forest bear much resemblance to the 



original vegetation, which was classified as mixed 
mesophytic. Trees on the more gentle slopes and 
along ridge tops are mostly black, scarlet, and red 
chestnut and white oaks. They are essentially even- 
aged, resulting from reversion to timber of land 
cleared for farm or range but later abandoned. The 
coves, where stands are less uniform/ contain tulip 
tree, white ash and occasional walnut and black 
cherry in addition to the oaks. Having developed 
without management, many of the trees are of poor 
quality for most wood products. 

Deer, grouse, wild turkeys and squirrels are the 
major game species found in the forest. Birds and 
small animals are abundant. 

The topography of the maturely dissected Allegheny 
Plateau region in which the property is included is 
varied; the slopes are. moderately steep to steep, 
and the local relief is about 350 feet. Mean monthly 
temperature3 range from 15 to 20 degrees in January 
and 8Q to 90 degrees in July. There are about 170 
frost-free days each year and precipitation averages 
about 40 inches. ^ 

The research program conducted on the site con- 
sists of three active studies primarily to discover how 
younger hardwood trees^ can best be managed for 
pulp wood, sawtimbcr aiiid integrated products. 

The pulp wood cutting methods study is a compari- 
son of different methods in even-aged stands 60 to 
80 years old on both good and less favorable sites. 
Thirty-four plots, one and eight tenths acres in size, 
are the basic units for study. Cutting ranges from 
heavy to none. The true clearcut removes all trees 
larger than two. Jnches in diameter. Merchantable 
trees are harvested an(l*all other are killed or left 
or. the ground to eliminate trees that would be 
unusable for wood products. Seasonal cuts are made 
and compared. So far reproduction has been excel- 
lent regardless of season.-— 

The first partial cut, a commercial clearcut, was 
made on one plot of the good site and one plot of 
the medium. A light stand of trees, mostly hickory 
and sassafras under five inches in diameter, remained. 

The second partial cut was based on size-class man- 
agement in order to compare a shelterwood cut with 
a diameter limit cut. The shelterwood cut removed 
about one half the total cubic foot volume by cutting 
the understory— trees four to eight inches in diam- 
eter. This left the larger trees to grow. The diameter 
limit cut removed the canopy trees which were more 
than 11 inches in diameter. Smaller trees were left 
to grow. These plots are being compared to see which 
type, shelterwood or diameter cut. yields the best 
growth. 

The lightest of the three partial cuts was based on 
species management. The plots were reduced to 
about 60 percent stocking by a combined harvest 
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ti£Sr COf^y AVAILABLE 



and management cut. Managed plots of various spe- 
cies of oak, tulip and oak-hickory are compared. 
Unmanaged parts were left as check parts. 

A second study of clearcutting was made to see 
whether clearcutting of large areas would produce 
the same good results as in small ones. Reproduction 
in these 30- to 40-acre plots has proven to be excel- 
lent. No report is made regarding erosion problems. 

A third study is one to determine the growth and 
yield of mixed-oak pole stands after various degrees 
of thinning. This oak density study consists of 16 
plots, located in 60-year-old mixed oak stands grow- 



ing on medium quality sites. 

The studies on demonstration areas show the ad- 
vantages of forest management. Among other things 
they indicate that clearcutting promotes the largest 
amount of reproduction of the valuable species and 
regenerates mature stands. A field trip to the area 
may uncover some trade-offs which might be con- 
sidered. Signs are located at intervals explaining the 
program so that interested individuals may under- 
stand what they are observing. 

A tour is recommended for high school groups only. 
Contact: Herbert L. Morgan, Mead Corporation^ 
ChilUcotlw 45601; phone: (614): 77J^ 





SOUTHERLY WASTE WATER TREATMENT PLANT 



Location: On US 23 one mile south of Shadeville; 

This extensive, modern, isolated, waste treatment 
facility, one of two for the city of Columbus, looks 
very much like a college campus. Distributed over 
thirty acres on the east side of the Scioto River in 
its broad flood plain, it offers an opportunity for 
school classes to grasp the magnitude of the waste 
situation as well the processes necessary to maintain 
water and air quality. 

The concern for waste treatment began in Columbus 
in 1905 when a comprehensive study was made by 
George S. Johnson on sewage purification. This re- 
sulted in a contact filter plant. In 1938 the huge 
Jackson Pike plant, just south of Frank Road, was 
completed with the anticipation that it would fulfill 
the city's requirements for many years to come. But 
in 1963 it became apparent that greater facilities 
were needed, and the purchase of farm land and con- 
struction for the Southerly plant began. 

The facility now knoWsS no completion date. Most of 
the present operation was functioning in 1967, giving 
a nominal capacity of 60 million gallons a day. Con- 
struction is almost completed on an expansion pro- 
gram which will increase the plant's capability by 
another 60 million gallons per day. The Jackson 
Pike plant serves the western side of Columbus with 
a processing capacity of 83 million gallons per day; 
the Southerly meets the need for all those east of 
. High Street all the way to Westerville.'The new 
\ plans call for an interconnecting line between two 
' plants for excess from the older installation. 

The persistent increase in waste water treatment is 
a reflection of the comparable expansion in the city's 
water -reservoirs. First Griggs Dam on the Scioto was 
constructed. This was followed by a larger reservoir, 
the OtShaughnessy. In 1955, Hoover Reservoir on 

i::^ ; Big W 

I lldamJC 

predict that even this reservoir will not long suffice to 
meet the expanded needs of Columbus. 

The tour of the plant begins with a visual diagram- 
matic presentation as modem and attractive as the 
administration building in which it is located. A large 
panelboard occupying one end of a room, controlled 
by electric push buttons, shows the complete opera- 
tion, step by step, colored lights pointing out each 
part as it is described. In this manner a basic under- 
standing is established before the trip through the 
many buildings. 



The waste water aiid sewage treatment process has 
two component parts. They are the separation and 
treatment of suspended solids and the treatment of 
liquid waste water. The waste water enters the plant 
through a nine foot pipe. The first phase in the treat- 
ment process is to screen out any debris that would 
damage the machinery in the plant. The "waste wAter 
is then pumped through a series of very large tanks 
where it is alternately aerated and allowed to settle. 
In addition; aerobic (oxygen-loving) bacteria in a 
medium called activated sludge are used as an im- 
portant part of the treatment process. The final stage 
in the water treatmieht process is the use of chlorine 
to disinfect the water before it is discharged into the 
Scioto River. 

The settled solids are treated by the use of anaerobic 
bacteria. The sludge is then filtered, incinerated, and 
the ash deposited in two large ash lagoons. A by- 
product of the digesting process by the anaerobic 
bacteria is methane or sewer gas which is used as a 
fuel for the incinerator — a very <Tood example of 
recycling. 

BOD (biochemical oxygen demand) tests of a com- 
posite sample of the water going into the Scioto River 
are made every other day at the plant laboratory. 
Ohio Environmental Protection Agency has begun 
a stream surveillance pi'ogram which will evaluate 
effects on the river. 

The activated sludge treatment at this facility is 
commonly known a^. secondary treatment. Plans for 
a tertiary step, which will be the use oi alum for phos- 
phate removal, are near completion. Further steps 
are anticipated. , 

The services performed by the Southerly plant are 
financed by revenue based on water consumption. 
Capital improvements were made by bond issues and > 
fedCTalEPA m^^ 

financing "by" high school~socid s^dies^classe8 is: 
recommended. 

Guided field trips through the plant provide a sig- 
nificant educational experience. They may be ar- 
ranged on week days with seven diiVH prior notice. 
The maximum number to be accommoi^ated varies 
with the age, recommended to befifth grade level or 
above. Contact: Columbus Southerly Waste Water 
Treatment Plant, 6977 South High Street, Box 96 C, 
Route 1, Lockbourne, Ohio 43137, phone: (614) 
491-4413. 
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SOUTHERLY WASTE WATER TREATMENT PLANT 
Columbus, Ohio 



A. Water Tank 

B. Sludge Concentrator Building 

C. Sludge Gas Accumulator 

D. Sludge Digester Tanks 

E. Sludge Control Building 

F. Sludge Filter & Water Removal 

G. Incinerator 

H. DryAshBeds 



1. Administration Building 

2. Service Building. 

3. Screening & Grit Removal 

4. Fumpinr 

5. Control Building 

6. Preaeration Building 

7. Primary Settling Tanks 

8. Aeration Tanks 

• 9. Aeration Control Building 

10. Final Settling Tanks 

11. Chlorine Building & Effluent Pump 

12. Chlorination Tanks 

13. Effluent Outlet to River 

14. Scioto River 
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Sludgs Pipe 
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Adena State Memor^^^ located three 

miles north off SR 104 at the west end of Allen Ave- 
nue. Contac^; The Ohio Historical Society, Colum- 
bu84321i; irt^ r \ 

Restoration of a farm complex in addition tx> the 
delightful Thomas WoHhington Mansion and nature 
trails make a field trip to this site valuable for rein- 
as 



well. 



Lockbounie Plant on Lockboume Road, contact: 
399 Frank Road, Columbus 43207, phone: (614) 
v 444-1125;; 

Educational tours of the operation by bus follow 
an indoor orientation by the plant manager. The 
stratified glacial outwash; the excavation, sorting, 
and floating processes are observed. : Reclamation 
procedures and an opportunity to pick up glacial 
rocks will be included. Trips may be arranged for 
junior and senior high school students. 

American Aggregates Quarry/ Madison County, on 
Big Darby Creek, Georgesville; plain City Road. 
Contact: Manager, Darby Creek Operation/ Ameri- 
can Aggregates Corporation, 399 Frank Road, Co- 
lumbus 43207^ phone: (614) 444-1125. 

In this operation the Silurian bedrock (dolomite) is 
mined and crushed for aggregate. The depth of exca- 
vation will reach 160 feet, which will provide a lake 
for recreiatidii. Tours, arranged in advance, are con- 
ductCMl for junior and senior high school classes. 

Belleville Locks and Pam» Ohio River, Meigs 
County, on SR 124 at Reedsyille, contact: Corps of 
Engineers, Huntington District, Huntington, Va. 
or P.O,Box 118, Reedsville 45772. 

A nmi-i^ two par- 

raJlelrloc^ 
-pknic runite a 
:;^tlwl86-acre site.'' ^ 

Camj^ 

sbiith of Delaware; c^^ Ohio Council, 

Boy Scouts of America^^^^^ 

Columbus 43215, phone: (614) 253-5513. 



various measuring procedures giye valuable learning 
experiences. 

Columbus Gallory of Fine Ar^ Franklin County/ 
location: 480 East Broad Street, contact: Education 
I)epartment, Columbus Gallery of Fine Arts, Co- 
lumbus 43215, phone: (614) 221.6801. V 
The ii:^ ^ "^etation of man's 
about his s ">mnent is expreiss^ 
and tempore. » exhibits upon display here, A rep 
sentative of iche educ^ work 



stiidie^ 

: dieti^^ are 
good programs at this site. 

0en^ 

"(Streetv in nbrtheast^ 

Chemist, ^ Central Soya Mills, Inc., phone: (614) 
383-1181. 

|Siwi^ 

|applied c^ of this 

|feedmiir 
^"'^^cqntro^ 



Pommuidtsr Camp, Vinto Couniy, on SR 
miles iwuth of 

Community CamR 137 East State Street, Columbus 
43215, phone: (614) 228-5696.' 

Ravines, flood plains, lakes, marsh and roclcy hill- 
sides provideTa variety of env^ 
animals and oiit-door oriented city)young people/ 
Day fieW trips with reclamation of stnp mim land ^ 
and resource management emphases niay be 
, arranged.;. -■ry'r.:-\ ' :;•■^V^^^/■■'■;:/"V':;-'■'■ 

Enipire Detroit Steel Corporation; Scioto County^ 
located in New Boston; cbntoct: Manager of Coihf 
municationsi P.O. 371, New Bbstoir 45662; phone 
(614) 456-2111. 

Field trips to this plant may be arraii^^ fo^ High^ 
school and viM^atiohal school. Flat roll> hot and cold 
steel isnianufactured.Rresburcenianag^ 
water quality, and energy are related to ^ steel 
■ industry. yv;-.;: y-r^ ■-•\-Vi/' ^ ^-V 

Bob Evans Farms, Gallia County , oh US 35, one-half 
mile east oif Rio Grande, contact: I^nager, Bob 
Evans Farms, Box 154, Rio Grande 45624, phra 

;:<614)>245-5324;K^ 

j A fem 

icaftle^^^ 

' gi^^m^^ Bob Evans Sif^usiG^ 

Franklin Park and Cpiuehratory, Franklin County, 
at FrankUa^l^ 
contact: SupCTihte^ 

estiy, City Building jColumbus 43215, phone: (6 W 

■■■461t7342. ■ ■■;v";'\^,;- ' /V/;: ■ r 

The park and its conservatory ara among t^^^ oldest 
lanch^ 

nity to studyia 
tory ippws^ 

GalUk County ^^R 

Addispn^Tow^ 

County Rural Water System. Gallipolis 4563 1, 
phone: (614): :446r9221, or District Superintendent 
FHA, Gallipolis 45631, phone: (614) 446-0565. 



the Ohio R 
;bere withg^ 



pipe laying techniques, flood plain problems, uses 
and abuses of water. 

Gallipolis City Square, Gallia County, (no contact 
required). . 

A monument in the city square shows the high water 
marks of several serious floods of the past. Minor 
flood plain management is shown by the picnic area 
constructed along the river's edge. Across the river 
on SR 62 flood walls may be observed at Point 
Pleasant, W.Vai 

Hocking Valley Scenic Rayway, Athens County, 
terminal is located at the junction of US 33 and SR 
691 one mile south of Nelsonville. Write: Hocking 
Valley Scenic Railway Association, Inc., 2366 
Shrewsbury Road, Columbus 43221. 

A steam locomotive of 1916 vintage with two steel 
coaches conveys p^ 

between Nelsonville and New Straitsville, providing 
an exciting experience. 

Huntington Galleries, off 1-64 near Huntington, con- 
tact : Education Director, Huntington Galleries, 
Park Hills, West Va. 25701, phone: (304) 522-7373. 
Special programs in art and culture as they relate 
to man's activities, as well as delightful nature trails, 
offer a varied experience here for nearby Ohio 
schools. 

Jeffrey Mansion, Franklin County, at 165 North 
Parkview in Bexley, contact: Recreational Director, 
Jeffrey Mansion, 165 North Parkview, Columbus 
43209, phone: (614) 258-5755. 
The 36-acre Commonwealth Park, which is adjacent 
to the Jeffrey Mansion, and a small acreage of nat- 
ural area on the north are good places for a quiet 
nature study trip. The small natiiral area lends* itself 
„ : weir^to^ 

animal life. - ^ ^ 1 i: ril 

Kincaid Fish Farm, Pike County, located on SR 
124 east of Sinking Springs, contact: Manager, Kin- 
caid Fish Farm, Latham 45646, phone: (614) 493- 
5063. 

An early migrant settled near this spring in 1797 
where the water flows from the porous magma dolo- 
mitejat the rate of 1900 gallons per minute. In addi- 
tion to an outstanding geologic phenomenon, the 
farm hatchesJbjGiss and muskellunge. 

Lancaster Waterworks, Fairfield County, located on 
west side of Memorial Drive at Wheeling Aveiiue, 
contact: Superintendent, Lancaster Water Works, 
225 North Memorial Drive, Lancaster 43130, phone: 
(614) 653-5512. 

This plant processes five million gallons of water 
daily for the City of Lancaster by the zeolite and salt 
processing method. Classes from fifth grade and up 
arrange for a conducted tour. 
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Lockville Canal Locks^ Fairfield County, on Lock- 
ville Road, off US 33 south of Canal Winchester, 
contact: Fairfield County Commissioners, Court- 
house, Lancaster 43130, phone: (614) 653-1921. 
One mile of the old canal containing seven lockis 
and a restored covered bridgie spanning the canal 
. may be observed at a small community park. 

Logan Clay Products; Hocking County, at 201 East 
Bowen Street in Logan, contact: Administrative 
Vice President, Logan Clay Products, Logan 43138, 
phone: (614) 385-2184. ^^^^^^^^^^^^^^^ ^ 
A conducted tour of the manufacture of ceramic pipe 
from local clay formations may be an for : 
junior and senior high school students. Resource 
management for necessary producte mak^ 
interesting study for earth science, physics, chem- 
istry and social studies classes: It is one of Ohio's 
early industries. 

Marble Cliff Qiumries, Franklin (bounty/ Mtwii^ 
south on Trabue Road weist of the Scioto River 
Bridge, contact: Manager, Trabue Hoad Quarry, ^ 
Marble Cliff Quarries, Inc.; Columbus 43204; phone: 
.. ^ (614) ■488-3030.::i;: ■■ ■■'^'■^^^^^ 9- 

The Columbus limest^ quarried is widely dis--^^" 
tributed for use as flux, in buildings, bal^ 
concrete, lime and fertilizer: A field trip to t^ 
shows resource management and gives a look at airr 
and water quality. 

M^cer I^perty, Hocking County, on old Buckeye 
Road south of Sugar Grove, contact: Elbert 
Mercer, Box 200A, Route 1, Sugar Grove 43155, 
phone: (614) 746-8885. 

A^ forest of oak^ hickory, b^b, hemlock and tuUp 
with very large individual trees, a clean stream, a 
miarsh, rich understoryxoyer, and Bkick Hand sMd-^I 
stone-outcrops provide- ai variety o^^^ 
: habitateMs 

the pwneir for sincerely interested istuderits to -isit. 

Model Environmental Education Study C«at<er^ 
Hocking County, west of Snake Ridge Fire Tower in 
southeast Hocking County, contact: Ron Isaac, 
Geography Department, Ohio University, Athens 
457pi, phone: (614) 594-7119; 

Six hundred acres in Wayne National Forest are on 
research lease to Ohio University. Four distinct 
community types may be studied for contrast: aban- 
doned strip mine, old field succession, secondary 
growth in old field succession, and climax beech hick- 
ory forest. University personnel will help teacheis 
explore the arefs and set up plot studies. 

Morse Road Water Treatment Plant, Franklin 
County, just east of the intersection of Morse Road 
and Ir270, contact: Laboratory Office, Columbus 
Morse Road Water Treatment Plant, 4250 Morse 
Road, Gahanna 43230, phone: (614) 471-4252. 



A bird's eye view of the complex of basins and sludge 
lagoons, observation of screens that protect the plant 
machinery, the control room and the chemical feeder 
mechanisms which give soft and odorless water to 
the City of Columbus are i^^ in a tour of this 
•plaint.'.;" ■ 

The piiio\ Historical Center/ Franklin County, 16* 
cated off north of Columbus, 1711i Avenue exit, 
contact: Ohio Historical Center, Columbus 43211, 
phone: (614) 469*4663. 

A study of the exhibits on natural history, prehis- 
toric man and comprehensive historical displays are 
valuable learning experiences. An early Ohio village . 
is being developed. 

Olentangy River Study» Delaware and Fyanklin 
Counties, Delaware City Park, Worthington Out- 
doHor Education Center, Whetstone (City of Colum- 
bus) Park, contact: Director, Worthington Outdoor 
Educatiwii Center, 885 Evening Street, Worthington, 
Ohio 43Q85, phone: (614) 888-0357, or Institute for 
Environmental Education, 891 1 Euclid Avenue, 
Cleveland, Ohio 44106, phone: (216) 231-5010. 
High school students are invited to participate in an 
introductory study of the chemistry of a major cen- 
tral Ohio river. Coordination for comparing studies 
will niake them more significant and can be arranged 
by contact person. The study may eventually com- 
r fe to the Cuyahoga River Study being conducted 
uy teacher-student teams in that area. 

Overlook Hills Farm, Pike County, on Potts Hill 
Road, four miles south of Bainbridge, contact: Man- 
ager, Overlook Hills Farm, Bainbridge, Ohio 45612, 
phone: (614) 634-28(63. 

This country estate is a certified tree farm, a conser- 
vation cropland and a vacation farnl,r^^^^ 
jandliidijralore 
along with othe r niia nagem^ 



Ticwiiiy Power Geherati 

County, located oh US 23 j 
County Line; contact: Supervisor of Educational Ac- 
tivities, Columbus and S^thern Ohio Electric Com- 
pany, 215 North Front Street, Cblumbus, Ohio 
43215, phone: (614) 228-6411 Ext. 366. 
; This plaht^^^l^ electricity from coal for 

nlahj^ years. Although it has mi^ instead of 

electrostatic precipitator un- 
derstanding; of the process a^ ' 

Perkira Obsdirvatc^ 23 
south of Delaware^ contact: Secretary or Caretaker, 
P.b. Box 449, Delaware, Ohio 43015, phone: (614) 
363.1257. 

An unusual plantation of trees, representiye species 
! from many parts of the worl^ a special rock 
^l garden make a choice daytinie study area for serious 

* ' ^hool students.Monthly guest nights for study- 
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ing astronomy may be attended in small groups. 
Prior arrangements must be made. 

Poston Electric Generating Plant, Athens County, 
between Nelsonville and^Athens off US 33, contact: 
Supervisor of Educational Activities, Columbus and 
Southern Ohio Electric Comipany; 215 North Front 
Street, Columbus, Ohio 43215, phone: (614) 228- 
,6411 Ext. 366.-.:.-^' ■■i.-: y 

One of the older generating stations, this plant offers 
an opportunity to^ observe the complete fossil fuel 
generating process. 

William Powell Educational jUlx>ratory of Bu^ 
Valley High School, Delaware County, locattsd east 
of Radnor On Radnor Road^ contact: Directpr/ 
William Powell Educational lAbbratory, Buckeye 
Valley High School, 901 Coover Road, Delaware, 
Ohio 43015; phone: (614) 363-1349r r- 

A 30P-acre farm has been dedicated for outdoor edu- 
cation of four types: 2i20 acres are lised by students 
to practice actual farming ; ajgricultu^e .deii^ 
tion plots; 35 acres of woodland whero^ man* 
agement is practiced; and abundant habitats for 
natural environment study. School -cla^^ 
vited tomake an exploratory field trip under trained 
student leadership and to ^tend study of plots^ and 
other projects. Prior arrangemehto niust^^l^ made. ^ ; 

Racine Loclu and Dmii^ Meigs County, Ohio River 
near Letart Falls, contact: Lbckmast<w,^^^^^ Box 38, 
Letart, West Virginia 25253| p^ 

A non-navigable, high-Hft, gat^ parr^^ 
allel locks, vertical lift t^ergency gates^^^^^w^ 
been in opHsratipn's 

only a few jsca tt»red tri^ plenty of Pei^ 
Resource nianagenieht of water may 

Ramio 

Rrad^^Delawa^^ 

Director, ph^e:(6W ■ 

Teachers may iarran^^ for jiiriibr or s^ high school 
class trips to see^ tiie nianufactu^^ tHermostatic 
controls for autbnoa 
naces,y automobiles a^ 

appliances f rom . the raw nm^ ^ the finished 
.'. product.' ^' • s. ' I 

RoUing Aaes 

of SR 374 betwc«in Ash Caive^i^ 
tact: Don L. Davis, Route 1^1^^ 
phone: ((514) 385-5582. 

RecraatiohiEyl facilities h 

cattle and tree farm for observation by students of 

,any age.;..- yA-y-;^ -^-iy-).;:' 

Shady I^dow^^^^^ County ^^cbh^ 

tac t? Mr/ and Mrs. iJacob Stolzfus,; Route 2, Plain ' 
City, Ohio 43064. 



170 



A neat Amish farm gives city children a chance to 
meet farm animals, see a windmill, milkhouse, grain 

bins/fruit cellar and other aspects of farm life. A 
small fee is charged. 

Shallenbarger I^tu^^ Fairfield County, 

(Allen's Knob), located three miles west of tan- 
caster on US 22 at Beck's Knob Road, contact: Fair- 
field County Commissioners, Courthouse, Lancaster, 
Ohio 43130, phone: <614) 653-1921; 

This delightful undevelopied area features outistand- 
ing ^posures of Black Hand Sandstone and climax 
oak forest It has been deeded to the Stisite Depart- 
ihmt of Na^tural Resources as a nature presejrve. 
Classes may arrange to use the area for natural en- 
vironment studies. ; 

Snortin" Ridge; on the Fairfidd- Hocking County 
IJne, contact: Manager, W.F.A;^ 
Foster F. Butler, Route 2, Lancaster, Ohio 43130, 
phone: (614) 969-2585. 

A multitude of educational opportunities are avail- 
able on tiiese 1400 acres of oak-hickory forest, hieih- 
lock ravinies, 50-acre lake and open fields/ Resort 
facilities available also. Arrangements must be made 
■-■prior to' trip. 

State Hpuaei Franklin County, The State Capitol, 
in the center of Columbus. 

A natural resource of Ohio, limestone quarried 
a few miles away, gives an honest, forthright look to 
the foursquare Capitol building. A field trip to look 
at its interior functions as well as its exterior is 
highly worthwhile. 

Transportation Research Center, Union and Logan 
counties, contact: Deputy Director, East Liberty, 
Ohio43319, phone: (513) 666-2011. 

The center provides facilities for research and devel- 

: opment of all land transportation vehirles.^^^ T^^ 



may be arranged when the use of facilities permits. 

The U«S. Shoe Corporation, Ross County, 291 South 
McArthur Avenue, contact: Plant Manager, U.S. 
Shoe Corporation, Chillicothe, Ohio 45601, phone: 
; ,(«14) ■774-1121. ;.. ■. . " : : ?t ;^::^?:v;-: 

The nmn^ 

ished ixrbduct may be witnessed by students of t6^ 
fifthgrade and upin groups of 20. ^^^^^ 

Waldeh Wildlife Refuge^ County, in Men^ 

don W(x>ds Metropolitan^ P^^ Columbus 
Metropolitan Park Bbajrd; 9^ 
viUe, phio 43081,phone: (614 ) 891-6700. 

Elevated observation platfoirhB givie students 
portunity to view the lake 
geese, heron, shcmbiids;^^ a wildlife; in] their; 

^natura^^^ / . 

Westeryille^^l^ 
County, off Main^StrMiacr^ 
tact: Superintendent; Westerville Wate^ 
Plant; We8tervill^, phi<i 430 

^ 882-2350.::. 

Treating one and one Imirm^^ 
per day for the City of 
softening plaht aflprds an 
students to gain an understanding of riesourceii^ 
; .: agement and water quality^' - . vi'--"'; •?$r:;*.f^:'^;5 

Westihghouse Electric Corpbration^^^^ 
Division^ Columbus Franklin County, contact: Pub- v 
lie Relations Department, 300 PhiUipi Avienue, Go^ 
lumbus, Ohio 43228, phohe: (614) 272-4602,^ -^ y^ 
A trip to this plant givei students an opportunity ^ 
see assembly lines for manufacture of appliances they ! 
know wellr-^ 
chines^ and others, llie 
jfabricating operations as weU, resourd^^ 
of manykinds. : 




Battelle Reaeaich Outlook, Our Energy Supply and 
Its Future, Vol 4, no. 1, 1972 Battelle Columbus 
' Laboratories.^;'; 

Bond, Beveriy, Jr., Foundations of OMo, a His- 
tory of the State of Ohio, Vol. 1, The Ohio Historical 
Society, Cohimbus, 1941. 

Bownocker, J. A. and Dean, Ethel S., Ana/yses of 
iheVoals of Ohio, Geology Survey of Ohio, Bulletin 
34,1929. 

Braun, E. Lucy, The Monocotykdoneae, Cattaih to 
OrcAufs, The Ohio State University Press, 1967. 

Braun, E. Lucy, The Woody Plants of Ohio, The 
Ohio State University Press, 1961. 

Corps of Engineers, Buffalo District, Cuyahoga 
River Basin Restoration Study First Interim Report, 
September, 1971. 

Corps of Engineers, Buffalo District, The Quest for 
Quality,1972. 

Dotson, G. K., Know Ohio's Soil Regions, Ohio De- 
partment of Natural Resources, Division of Lands 
and Soil, Revised 1962. 

DtirreU, Richard R, Invasion by Sea a d Ice, Ex- 
pjorer Magazine, Fall, 1967. | 

FoTsyih, Jeoke L., A Geologist Looks at the Natural 
Vegetation Map of Ohio, The Ohio Journal of Sci- 
ence, Vol 70, May, 1970. 

Foster, PhiUip W., Hermanson, Roger H., Coordi- 
nating Editor, Introduction to Environmental Sci- 
ence, Programmed Learning Aid. 

/ ^Gordon, Robert B., The Natural Vegetation of Ohio 
I in Pioneer Days, Bulletin, Ohio Biological Survey, 
The Ohio State University, 1969. 

Hatcher, Harlan^ TAeWe8eemi{eseri;e, The Bobbs- 
MerriB Company, Inc;rPubli8he«rl949.~^--^ 

Hauser, Edward J; P., Original Vegetation of 
the Western Reserve, Reprinted from the Explorer 
ki^A Manual for t^^^ the Introductory Bi- 

[ ology Course, Kendall/Hunt Publishing Company, 
Dubuque, Iowa, 1971. 

Hemdl/L A./TAe^W^^^ We Iii;e By, Coward, Mc- 
i Cahn and Geoghegan, Incl Copyright 1970, Pub- 
lished : simultaneously in I ^ by Longmans 
Canada Limited, Toronto. 

Labino; Dominick, Visua/ Art in Glass, Wm. C. 
Brown Co., Dubuque, Iowa, 1968. 

LaRoque, Aurele, and Maq>le, Mildred-Fisher, Ohio 
Fossib, IMvimon of Geological Survey, Bulletin 54, 
1959. p 

:Lejcher, Terrence R., C7ti[»m^ Tre^ 
m Wastes for Strip Mine Rechmation; Wnmg Engi- 
neering, March, 1973. | 

' \i 'Q, Ruth W., A Giotfe to O 
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tion Areas, published by Ohio Dept. of Natural Re- 
sources for The Ohio Academy of Science, 1971. 

Morgain, Richard G.; Fort Ancient, The Ohio His- 
torical Sociely, Columbus, 1970. 

Moseley, Edwin Lincoln, I^A^^^ 
LeveU, Nortteosi Storm, A reprint of a pm^ 
addi«ss at the Fourth 

Ohio Adademy of Science; 1904^ Published by the 
Ohio Historical Society. 

Ohio Department of Natural Resources, Division of 
Planning, A Neu; ApprodcA to Xam( 
publication stressing land capability, flood plain zon- 
ing, development ^scd on ecoq^temsr 

Ohio D^pariment of Natural Resources, Division of 
Water, W^fcr /nuentory for 
No. 2, Cuyahoga and Chagrin Basins, 1959 
Norl l^Maumee River Bamv 1960 - 
No. 15, Ohio Brush, Eagle, Straight and White Oak 
. Creeks, 1960V;;- ■, 

No. 16, Mahoning and Grand River Basins, 1961 
No. 18, Little Miami and Mill Creek Basins, 1964 
No. 20, Portage River and Sandusky River Basins, 

1966 ..■;■;^:■■■^:-/:;v^■■^^■;-:■.,■;v:v ...^^r::: 
Ohio Department of Natural Resources, Flood Plain 
Management Section, Flood Plain M<magement, An 
Approach for Ohio, 1973. 

Ohio Development and IHibUcity Commission, 0/kio, 
An Empire Withih^^^^^ 

Ohio Historical Smi^ty,- ^ort Ancient Stai J Memo- 

Paton, Robert R.|Tnee PbnUing Guide far^t^^^ 
claniation of Strip Mine I^ 
mation Association, Bulletin 70-1, 1970. 

Potter,|!Maurj^ Ohic^sPrehMU^ 
Ohio Historical Steiety, Columbus, 1968. v 

RenickjpMiafio^ 

Cbws^d^McCiu^^^ " ,~tt : ~ r — ''' 

Rile3r^Clm^ pestjgnforC 
iZec^im^Mm^ Mining E 

RowbMm, Eugi^^ 
P., AHUtory(40l^ai^^ 
and Historical Sociel^, Columbus, 1953. 

Sclmeiderj^ No]^ F^iTfpeMm 
torydrul Giiufe^The Ohio Histc>ri(»l Sb^ Colum- 

:::biMi,i968.;-:^^^^^^^^^ 

Shuiiq^ Division of Mines Aeport, Ohio 

Department of Industrid^R^ 

•■Min'tM.- V- ' 



Soil Cbhseiyatibn: cooperation 
with^e^OM^ 

the Ohio Agricultural Experiment Station, So(7 Sur- 
vey^Pi^^ 

Spieker^'AA 
Geology -^^^^^ 



m0^o» Geological Survey Professional Paper 60S-A 
U.S. Govt. Printing Office. 

Stout» Wilbur, Geology of Southern Ohio, Bulletin 
20» Ohio Division of Geological Survey, Columbu&'i 
1916. 

U.S. Department of Agriculture and the Soil Con- 
servation Service, Ohio Public Law 566 Watershed 
Progress Report; Jsnwry^iVlO.^^ 

Watts, May Theilgaard, Reading the Landscape, 
Macmillan, 1964. 



Williams, Cynthia, Editor, Ohio Almanac, 1970, The 
Lorain Journal, Publisher, Lorsin, Ohio, 1969. 

Wittke, Carl F., TAeae OAiOfdni, An Address Deliv- 
ered at the Opening of the Exhibition Commemorat: 
ing the 160th Anniversary of the Statehood of Ohio. 
In Of'o, U.S. Govt. Printing Office, Washington, . 
D.C., 1963. 

Wright, Alfred J., Economic Geography of Ohio, 
Ohio Geological Survey, Bulletin 60, Second Edition, 
Revised 1956^ Columbus, 1967. 



Adaptatkm — Any alteration in the structure or 
function of an organism or any of its pa4*t8 that re- 
sults from natural selection and by which the organ- 
ism becomes better fitted to survive and multiply. 

Aerobic — Living or active only in the presence of 
air or free oxygen. 

Anaerobic — Living or active only in the absence of 
air or free oxygen. 

Aggregate — A mixture of different mineral sub- 
stances separable by mechanical means» as granite; 
ov any hard» inert materials as sand» gravel or peb- 
bles added to a cementing agent to make concrete. 

Agglomeration — A jumbled cluster or mass of var- 
ious parts. 

Amorphous — Lacking definite form or character « 

Aquifer — Any geological formation containing wa- 
ter, especially one which supplies wells or springs. 

Auger — A device that rotates in a cylindrical cas- 
ing to force bulk materials from one end to the other. 

Ballast — Gravel, broken stone, slag placed to give 
stability, provide drainage and distribute lo^ds on 
railroad beds. 

Bedrock — Solid rock overlaid in most places by soil 
or rock fragmenjto^ 

Bedrojck geolo|[y^ The study of bedrock and the 
changes which it has undergone or is undergoing. 

Benthos — The aggregate of organisms living on or 
at the bottom oif a body of water. 
Biogeochemical^ Describing the science dealing 
with the chemical change in the composition of the 
earth^s crust and its relation to the plant and animal 
life of a given region. ^ 

Bki^ysical environment — The place where an or- 
ganism lives in relation to the heat, air, water and 
tend w^ make life possible, r 
iBiosphei^^ 

and stratosp^^ drgariisms <»n live^ 

Biota --The animal and plant life of a region or 
■■period. 

BOD — Biochemical (or biological) oxygen demand 
the oxygen used in meeting the metabolic needs 
of oxygen-using microorganisms in water rich in 
organic matter. Ten to 12 parts per million of dis- 
solved oxygen is a good life-sustaining amount. 

Bonding — Adhesion bbtwem two subste^^^ ob- 
jects; a linkage between two atoms in a molecule 
v with i^^ 

atoms;; the linkage f oinhed by the tran^sfer or shift of 
electrons from one atom t^ 
: llocrow ii^ 

; o to the ground ^ble leve created by the r^iooyal of 
^ 'earth^materials t 

7 ^ where] sufficient Imaterial is ; hot otherwise available 
( to f om Uie enbankmeht. 

fBuhnt^^ rocks used for 

; > m^iirfiones; e^^ 
^;girain(w]grou^ 

iai^'-/^^ '\';'v.;V' 



Calcareous Describes calcium carbonate or lime- 
stone materials. 

Calcite— -A common mineral, calcium carbonate, 
the major constituent in limestone. 

Calci^mi — An element commonly combined to iorm 
limestone, gypsum, and chalk. 

Cannel or cannel coal — A variety of bituminous or 
soft coal of uniform and compact fine-grained tex- 
ture with a greasy or oily luster and a shell-like frac- 
ture; it ignites easily, yields a high percentage of 
volatile matter. 

Canopy — An overhanging covering; in the forest, 
the dense leaf covering of the tallest trees. 

Carbonate sequence — Refers to the hundreds of 
feet of limestone and dolomite limestone rocks, layer 
upon layer, which comprise all the Silurian and the 
lower formations in the Devonian rock sequence. 

Cash farming — Refers to production of crops which 
are immediately marketable as opposed to being used 
tofeedstbck. 

Centrifugal force — An outward force on a body 
i*otating about an axis. 

Centrifuge An apparatus which rotates at high 
speed and bv centrifugal force separates substances 

of different density. 

' ' ■ ■ , . ■ '■ 

Channelization — The process of changing a stream 
bed by removing obstacles to stream flow; this may 
mean deepening and widening, removing vegetation 
and meanders. 

Clastic — A textural term applied to rocks composed 
of fragmental material weathered from pre-existing 
rocks, and transported mechanically to its place of 
depositiot . 

Climate — The prevailing weather conditions of a 
region taking into consideration temperature 
metric pressure; humidity, precipitation, a 
^ctoudinws and winda^ 



Community --- (Ecoldgic) Ah 

and animal populations occupying a given area.^^^^^:1 

Coinifer --- A plant producinjg naked 

chiefly evergreens known as gymnosperms.^ -^^^^^^ ;^ 

Deciduous -— Refers to trees or shrubs which shed 
■their leaves annually. 

Deflooculent — Chemicals added to clay solution in 
making pottery to incre^ 

Deposition --^ The p ^ich; the sediments 

weathered from pre-existing rocks were^^^ 
; a 8ea,;along a strMin;^ 

Devonian A period of the Paleozoic era of geologic ; 
time occurring from 400 million years agb^^t^^ 
million years ago. Ohio scdim^ rocks all were ^ 
deposited in widespread sew during;^^^^ 

Dolomite —^^^ A carbdii- 
ate :^ock: It underlies a large ; part of western Ohio: 
and is Silurian in age^ deppisitra 400 miUion^^^ 

^■426inillion'year8iag6.::r'';:r::<;^^ 
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Dragline — An excavating crane having a bucket 
which is dropped from a boom and dragged toward 
the crane base by a cable. 

Ecology — The study of the relationships between 
organisms and their environmfflt. 

Ecosystem — A unit formed by the interaction of a 
community of organisms with their environment. 

Edaphic — Related to soil conditions. 

Effluent — That which flows out or forth^ a liquid 
discharged as waste. 

Energy — The ability of a body to perform work, the 
capacity to produce work; it takes such forms as 
heat, chemical, atomic, potential and kinetic. 

Environment — The sum total of interacting agen- 
cies affecting an organism. For man this involves 
physical, social, economic and cultural factors. 

Environmental ethic — A body of values rolated to 
the conservation or preservation of natural and man« 
made resources which guarantees a life of quality. 
Erosion — The process by which surface materials 
are worn away by the action of water, wind, waves 
or glaciers. 

Esker — A ridge of alternating layers of sand and 
gravel deposited by fluctuating streams within a 
glacier. 

Estiutry — That part of the mouth or lower course 
of a river in which the river's current meets the wa- 
ters of the sea (or lake) . 

Eutrophication — The aging of a lake character- 
ized by an abundant accumulation of nutrients that 
support a dense growth of plant and animal life, the 
decay of which depletes the bottom layers of oxygen, 
at least seasonally. 

Evaporites — Any sedimentary rock as gypsum or 
rock salt formed by precipitation from evaporating 
sea waters. Closed off lagoons or segments of seas 
where mineral salts have concentrated are usually 
responsible for such deposits. 

-^Eyipotrinf^^^^^ 

transferring moisture to the atmosphere by evapora- 
tion of water and transpiration of plants. 

Feldspar — A group of complicalted aluminum sili- 
cate rock forming minerals which also contain potas- 
sium sodium or calcium. When weathered they are 
held in suspension in water and settle out as clay. 
Flocculent — A chemical used to form a precipitate 
of suspended particles as in water; or to improve the 
plasticity of clay in ceramic products. 
Flood plain — That portion of a river valley which 
is built of sedimente and is covered with water when 
the river overflows its banks at flood stage. 
Fossilized — Occurs when organic substances are 
replaced with minerals in the remains of an orga- 
nism, converting it into a fossil. 
Flux — A substance used to refine metals by com- 
bining with impurities to form a molten mixture that 
can be readily removed. 

^YSflither — Reference is to a small mass of molten 
^ Bs at the end of a tube for blowing. 



Gene pool— The totel genetic information possessed 
for a given reproducing population. 
Geology — The science which deals with the phys^ 
ical histoiy of the earth, the rocks of which it is com- 
posed, and the processes that effect changes. 
Glacial drift — An all-encompassing term for any 
material left by or washed out of a glacier. 
Glacial outwash — The sorted or alternating layers 
of sand or gravel deposited by streams carrying the 
glacial material. 

Glacial till — The unsorted mass of boulders, sand, 
gravel, silt, clay and rock flour left in place as the 
glacier wasted back. 

Glaciation — The state of being covered with ice and 
affected by glacial action. 

Glacier — A mass of ice formed from snow falling 
and accumulating over the years which is or has 
moved under the influence of gravity. The principal 
typ^ are cohtiheiirtal^ 

Gley — A term applied to a soil horizon which is a 
blue-grey, sticky, compact clay material produced 
by permanently water logged and hence oxygen ; 
deficient conditions. 

Gneiflv— A metamor^hic rock (changed by 
pressure or recrystaUization) commonly of g 
Gradient — The slope of a stream or land iBurfabe 
with measuremente expressed in percent/ feet per ; 
mile or degrees."; ' ^^ .' -^ '- :V;^--':-^::--^"-;;^^^^ 
Graffiti — Words oir phrasies written on public side- 
walks, or onwalls of buildings; 

Habitat — A place where a plant or animal species i 
naturally lives or grc ws. 

High wall — The wall of rock layers fc«low which tlie 
coal has been extracted, left ^cposed^^w^ 
mine operation is terminated. The new reclamation 
law in Ohio requires with exceptions that material ' 
removed must be returned to^ obliterate high w^M 
Hildreth letters — Refers to lettiers of SamudPre^ 
cott Hildreth— 1783 X6 1863, in Bhgmp^^ 
^torical Memoirs of- ihe-Early Pioneer- Set(^ 
OAio, published in Cincinnati, 1852. 



Hydrok^ cycle — The movement of water from 
the sea by evaporation and by the transpiration of 

{>lants to the atmosphere, by precipitation onto Uie ; 
and, and by movement under the mfluence of grav- 
ity back to ttie sea again. 

Igneous rock — A mass of minerals that have solidi- 
fied from a molten mixture of naturally occurring 
materials originating within the earth. 
Industrial minerals — Rocks and minerals, not pro- 
cessed for metals and excluding mineral fuelst used: 
for construction, primarily; Sandstone^ limiestone,'^ 
clay, sandy gravel are common industrial minerals. 
Inversion — The phendmehbn of a layer of coo! air 
trapped by a layer of wanner air above it ib that the 
bottom layer cannot rise. This is a speci^^^ 
in polluted areas because the contaminating ^ sub- 
, stances, cannot^ be' dispersed.;,;::;; 
Kame— A steep sided hill of layered rand and giravdi 
deposited by water within or at the edge of a wast- 
^ing-glacier.';,^'-; ^^^^v':;.:';';''. ■'>^.;;.^■■;\^•::■■■fi;^;- 
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: Kaolin ~ A clay, mainly hydroua aluminum silicate, 
weathered usually from alkali feldnpars. AIno catlod 
China or porcelain clay and jifd for fine white ware. 

JCiln — A large furnace uaed for baking or burning 
flrebrtck/ceramic ware or cement. 

Leaching — The removal in solution of the moro 
Mluble minerals by percolating waters. 

Lignin ~ An organic substaince, which; with cellu- 
lose, forms the chief part of woody tissue. 

Maltwater "--- Water flowing from a glacier as a re- 
sult of melting. 

Metamorphlc rock— An igneous or sedimentary rock 
which has undergone physical or chemical changes 
or both. The agents of metamorphism are heat, pres- 
sure and chemically active fluids. Common changes 
arequartzite from sandHtone^ marble from limestonei 
and gneiss from granite. 

Mineral — A naturally occurring element or com- 
pound with a definite chemical composition, and a 
unique crystalline structure. 

Mineral fuels — Particularly coal, lignite and petro- 
leum with natural gas generally include^. 

Moh*s 9cale — An arbitrary list of minerals, each of 
which will scratch all thos<5 lower in number on the 
scaie and will be scratched by all those higher. They 
are: talc, 1; gypsum, 2; calcite, 3; fluorite, 4; apatite, 
6; orthoclase, 6; quartz, 7; topaz, 8; corundum, 9; 
diamond, 10. / 

Moraine — A general term applied to land forms 
composed of glacial till. 

Mulch — A covering left or spread on the ground 
around plants to prevent excessive evaporation or 
erosion and to enrich the soil, it may be leaves, grass, 
straw, wood bark or compost material. 

Natron — A mineral, hydra ted sodium carbonate or 
soda 'ash/--- 

Natural yegetatjfm — Pertaining to plants indige- 
nous to a^ specific eny 

Niwlear ilmfo^^^^ of an atom into new 

^ ipr lighter nuc heavy atoms 

piYxlucing atomic 

Nuckwlualbii •-r The union of atomic nuclei to form 
^ heavieir nuclei resulting in the release of enormous 
; quantities of ra^ the union of heavy-hydrogen 
nuclei to form helium nuclei thint takes place in the 
sun or a h}rdrogen bomb* 

: I^lew reactor in which a chain 

; reaction of fissionable material is initiated and con- 
trolled for the generation 
yp|it)ductibn of piut^ 

I Ordoiic^ occur- 
£ riiig(440 milUra^ 

s Prdoyiciah iage^ in southwestern Ohia 

■v^'ginismii;^^^^^ - ^ 

V Outikw:^^^ the 

'(^^ rr^ Ma^e^ from a glacier by melt- 

T- o I ^ laid down in layers (or stratified) ; 



Overburden — Material of any nature, consolidated 
or unconsolidated, that overlies a deposit of useful 
materials such as coal and ores. Also describes loose 
soil, sand or gravel that lies above the bedrock. 
Particulate matter — Minute separate particles. 
Often refers to the fly ash from the combustion of 
! , coal,.' ■ ■ 

Pennsylvanian — A period in the Paleozoic era of 
geologic time, occurring from 270 million years to 
300 million ^ears ago; coal of eastern ana south- 
eastern Ohio. It is also called the Carboniferous or 
Coal Measure Formations. 

Percolation — The state of passinjjf through a porous 
body, as water passing through soil and porous rock 
until it reaches the ground water zone orsaturation. 
Permean — The last period in the Paleozoic era of 
geologic time, occurring 220 million to 270 million 
years ago. Rock found in Ohio on the extreme south- 
easternedge. 

pH — The negative logarithm of the hydrogen ion 
activity (less correctly, concentration). PH 7 indi- 
cates an H-H concentration (neutral) of 10-7 mole/ 
liter (the molecular weight of a substance expressed 
in liters). A pH reading of under 7 is an acid con- 
centration, over 7 is an alkaline concentration. 
Physical environment — Refers to the total non- 
living parts of the environment — heat, light, air, 
water, rocks and soils — and the processes which 
they undergo or cause to be undergone. 

Plankton — The aggregate of passively floating or 

drifting organisms in a body of water, cniefly minute 

such as protozoans and diatoms. 

Plastic — Capable of being molded or of receiving 

form. 

F!eiotocene — A recent period in geologic history 
considered to have begun a million years . and 
characterized by periods of glaciation and the ap- 
pearance of man. 

Pollution —' The contamination of a medium (air/ 
water, soil) with impurities to an unhealthy or es- 
thetically displeasing level. ; 

Populations The assemblage of plants or animals 
livmg inagiven area; 

Precipitated — A substance separated in sol^ 
front a solution as by means of a reacting chemical; 

^ Punty — An iron rod used in glass making for hand- 
ling the hot glaiss. 

PyHte or pvrltic — A common brass yellow mineral, 
iron disulphide, which is found in clays and coal. It 
is an important source of sulphur. When exposed to 
air and water it produces sultm = 

Reclamation rt:^ 

stripmining for cultivation or other use. Iiii the new 
law (1972); reclamation tKigins^W^^^^^ 
the operator must backfill, grade and replace the iojp 
soil; Planting must begin in the next appropriate 

■ / :;.8ea8on;'^'" ^'''.'.r *''"'' ■■:■':■]' 

Recycle r-^rl^^^^^ of changes 

: or treatment as glass bottles r.re melted down and 
made into new glass bottles. 



Relict vogetation — A plant living in an environ- 
ment that has changed from that which is typical 
for it. 

Relief — A confevir variation of the land surface in 
relation to the surrounding land. 
Remnant vegetation — Relict vejetation, or survivor. 
Rennet — A preparation or extract of the rennet 
membrane used to curdle milk as in making cheese, 
or junket. 

Residual soils — Soils formed in. place by the dis- 
integration and decomposition of rocks and the con- 
sequent weathering of the minerals. They are 
presumably developed from the same kind of rock as 
that on which they lie. 

Retreating glacier ~ A glacier no longer advancing 
by the force of gravity but wasting away, thus seem- 
ing to retreat. 

Rip-rap or riprap — A foundation or sufstaining wall 
of stones thrown together without order. It is used 
for river or harbor work/ spillways at dams, shore 
protection, docksor other similar . >nstruction which 
must resist the force of theelements. 
Rock — An aggregate of minerals of different kinds 
in varying proportions which constitutes an appre- 
ciable part of the earth^s crust. 
Sand tianren ~ A relatively infertile soil region com- 
posed almost entirely of sand. 
Sediment — Fragments or minerals derived from the 
breakdown or weathering of pre-existing rocks. 
Sedimentary rock ~ Rock formed from sediments 
which have accumulated in bodies of water and sub- 
sequently comp'icted or cemented into hard, true 
rocks. 

Seiche — An occasional and sudden oscillation of 
the water of a lake, bay, or estuary, causing fluctua- 
tions in the water level/ caused bywind, earthquakes 
or changes in barometric pressure. 
Sewage treatment — The processing of waste by 
bacterial action, chemical precipitation, filtration 
and/or aeration. 

Silica flour — * A sand additive, containing about 89.5 
percent silica produced by pulverizing quartz sand in 
large baU mills. 

Siliceous -r Relating to or derived from silica or 
quartz. 

Silurian — The third period in the Paleozoic era of 
geologic time extending from 425 million years ago 
to 400 million years ago. Much of western Ohio is 
underlain by Silurian rock formations. 

Site studies — Refers to a careful observation and 
analysis of interrelationships for a specilic aiea. 

y Slurry — The suspension pf a solid in a liquid; ap- 
plied to cement mixture, pottery liquid, sev^age. 

/ Soil parent material — The horizon of weisithered 

i; ; rock or partly weathered material from which the 

1:1 soil is formed. It is 

r ; Soil profiliii — Zones or horizons beginning at the 

I surface that have altered by normal soil forming 

I processes of which leaching and oxidation have been 

^ ^-""ticularly important. Soil varies with climate. 



plant and animal life» time, slope of the land and 
arent material. Horizon A is the topsoil containing 
umus and a zone of leaching; horizon B is the 
colloidal concentration of leached minerals; horizon 
C, the partly weathered parent material; horizon D, 
bedrock or transported glacial material. 
Species — The ma jor subdivisions of a genus or sub- 
genus regarded as the basic category of biological 
classification, composed of related individuals that 
resemble one another. 

Spoil j[banks) — Debris or waste material from a 
coalmine. 

Stratigraphic — Reference is made to sedimentary 
rocks formed in beds or layers. 

Stream flow augmentation — Refers to a program of 
replenishing stream flow by pumping water from the 
ground water reservoir^ or from downstream co a 
problem area above. 

Striation — A scratch or groove gouged into rocks 
by glacial action. Stria tions are oriented in the direc- 
tion of ice flow across that surface. 
Sulfur dioxide — A heavy colorless gas, SO.j, that is 
toxic to plants and fairly toxic to man. It is pro- 
duced by burning coal and by smelting and outer 
' industrial processes. 
Thermal pollution — Unwanted heat; usually re- 
fers to waters warmed by use in industrial plants and 
returned to streains uncooled. 

Till — Unstratified and iinsorted glacial material 
deposited directly by ice. 

Tilth -7- The operation of cultivating or tilling the 
land or the physical condition of the soil in relation 
to plant growth. 

Topography — The relief features, relations or con* 
figurations of a specific land surface. 

Trade-off — Compromise, sacrifice; the process of 
giving up something in order to gain something else. 
Transpiration --- The process of giving off water va- 
por or odor through the surface as with the body or 
leaves. . 

Understory — The area lying below the canopy in 
aforest. 

Vermifuge — A medicine serving to expel worms or 
other animal parasites from the intestines. 

Vetch, crown — ^Leguminous plants cultivated for 
forage and soil improvement. 

Watershed — The area contained within a drainage 
divide above a specified i)oint on a stream. Thus^ if 
so designated, the Mississippi River watershed could 
be treated in its entirety^ as could a small tributary 
of a tributary in Ohio. X. 
Water table — The upper surface of' the zone of 
saturation for underground water. It is an irregular 
surface with a slope or shape determined by the 
quantity of ground water and the permeability of the 
earth materials. In general it is nigh beneath hills 
and low beneath valleys. 

Weathering — A number of processes whereby rocks 
on exposure to weather change in character. May be 
mechanical, chemical^ or biological. 




Acid mine water 17,34,127,137,164 
Adena Indians 123, 150 
Adena State Memorial 168 
Aerobic bacteria 166 ' 
Ae8thetic(8) 143,156 

Agriculture 32, 33, 41, 62, 69, 90, 102, 114, 116, 125 

dairy farming 42, 125, 158 

early 98, 117 

grain farming 99 

products 69,70 
Air flotation clariiier systems 48 
Air Force Museum 101 
Air quality 35, 105, 108, 120, 140, 151 

Act of 1967 36 
Akron 35,40,43,47 
Alcoholic beverages 41 
Allegheny Plateau 39, 52, 136, 158, 164 
Allen Museum 144 
Alpine Alpa Cheese Factory 128 
American Aggregates Corporation 

Big Darby 168 

Fort Jefferson 120 

Lockboume Plant 168 

North Dayton Plant 121 

Phillipsburg Plant 121 
American Society for Metals 60 
Amish 125, 128, 150 
Andersoii Village Site 110 
Antioch College 101 
Appalachian Mountains 21, 32, 149 
Appalachian Plateau 125 
Archbold 73 

Armco Information Center 105 

Armco Steel Plant 100, 104 

Armstrong Museum 102, 119 

Armstrong, Neil 102 

Ashland County farm and city tour 144 

Ashtabula 43 

Athens 151 

Auger drilling 142 

Auglaize River Power Dam 94 

Auglaize Village Woods 94 

Auflwood Audubon Center 119 

Aullwood Audubon Farm 119 

Auto-Aviation Museum 66 

Automobile 35, 47, 88 

Avondale Wildlife Area 144 

Avon Woods 119 

Bald eagle 24 

Bamebey Cbnter 153 

Battle of Fallen Timbers 70 

Bay Village 57.^ 

Beach ridges 69, 86 

Beaumont Scout Reservation 66 

Beaver Cieek Wildlife Area 94 

Beach Maple Forest 61, 80, 97, 106 

Bellefontame 101, 132 

Belleville Locks and Dam 168 

Big Muskie shovel 33 

Big Walnut Creek 149 

Bituminous coal (see coal) 

Black Clawson 112 

Black Hand Gorge 130 . 

Black Hand formation 123,130,149,153 

Black Swamp 24, 33, 62, 69, 71, 73, 85 

BOD— biochemical oxygen demand 74, 166 

P^gs 39 

Borrow pits 35 



Bowling Green 71 

Brunsman Fruit Farm 66 

Bryan Canning Company 94 

Bryan City Schools Outdoor Laboratory 75 

Buckeye Furnace State Memorial 154 

Buhrstone 138 

Buried valleys 11 

Bur oak 143 

Burton Historical Museum and Pioneer Village 66 

California Woods lid 

Cambridge 125 

Camp Hertzer 94 

Camp Hi 66 

Camp Joy 119 

Camp Lazarus 168 

Camp Michael 94 

Camp Tippecanoe 144 

Campbell Soup Company 94 

Campus Martius (Museum) 124, 144 

Canadian Shield 55 

Canal Fulton 131 

Canal Fulton boat trip 131 

Canals 32,41, 69, 70, 101, 131, 141 

Canton 35,125 

Carillon Park 119 

Case Western Reserve University 41, 42 
Caverns 101, 121 
Cedar Point 66 
Celer> . ille 68 
Cement 17, 132 

Center of Science and Industry 156 
Central Soya Mills, Inc. 168 
Ceramics 17 
Chagrin River 44 
Channelization 58, 84, 149 
Charcoal 104, 149, 154 
Cheese 128 
Chillicothe 150, 162 
Cincmnati 35, 98, 99 

Arch or Anticline .9, 69, 97 

Art Museum 119 

Conservatory of Music 100 

Museum of Natural History, 119 

Nature Center 106 

Symphony Orchestra 100 
Circleville 150 

Clay 17, 19, 71, 123, 124, 125, 139, 149 
Clear Creek Gorge or Valley 149, 153 
Clear Creek water study 119 
Clear Fork Gorge 123 
Cleaveland, Moses 40 
Cleveland 35,40,42 

Cultural Gardens 41 

Health Museum 46,66 

Institute for Environmental Education 46, 56 

Metropolitan Parks 57 

Museum of Art 66 
Cliffview Outdoor Education Center 119 
Clifton Gorge 29, 101 
Clifton Mill 119 
Climate 12 
Clinker 133 

Coal 9, 17, 33, 34, 42, 43, 108, 123, 126, 127, 133, 134, 

149, 151, 154 
Coalmines 134,142 156 
Columbia Cement Company 132 
Columbus 35. 150 / 
Columbus and Southern Ohio Electric 
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Company 134,142 

Conesville Generating Station 134 

Picway Generating Station 134 

Poaton Generating Station 170 
Ck>lunibii8Galleryof Fine Arts 168 
Columbus limestone 44, 69, 169 
Community Camp 168 
Concrete 17, 42, 132 
Conglomerate 106, 149 
Conneaut 40, 43 

Connecticut Land Company 40. 41 
Conservancy District Act 34, 126 
Cooling Towers 104,135 
Cooper Tire Compaiiy 79,94 
Corps of Engineers 45, 46, 153 

Buffalo District 40, 44, 45 

Detroit District 88 

Huntington District 168, 170 
Coshocton 141 
Courts Farm 114 

Cranberry Township Brick Arch 94 

Crane Creek State Park 71 

Crane Creek Wildlife Experiment Station 71, 95 

Crosby Park and Gardens 77 

Cut bank 97 

Cuyahoga River 39, 40, 50, 55 
Cuyahoga River restoration study 44 

Dairy farming in Morrow County 158 

Dawes Arboretunii 144 , 

Dayton 34, 98, 100, 101, 108 

Dayton — Montgomery County Park System 101 

Dayton Museum of Natural History 119 

Dayton Power and Light Company 108, 109 

Hutchings, O. H. Generating Station 108 

Modem Lighting Center 109 

Service Building Generating Station 109 

Stuart, J. M., Generating Station 109 

Tait, F. M., Generating Station 109 
Dean and Barry Paint Company 159 
Deep Cut Park 94 
Defiance 70 

Defiance City Sewage Plant 94 

Deflocculent 139 

Delaware 150 

Delaware Reservoir 34 

DELCO 101 

Delta Queen Cruise 119 

Devonian Period 19, 39, 55, 57, 69, 149 

Dillon Dam and Reservoir 130 ^ 

Division of Forestry 87 

Division of Wildlife 84, 85 

Dolomite 15, 17, 19, 62, 69, 84, 86, 97, 116 

Dragline 142 

Drought 12 

Dura Sanitary Landfill 94 r 
Dush's Christmas Tree Farm 144 

/: ■ . . ■ 

East Central Area Reliability Coordination 

Agreement (ECAR) 108 
East Cleveland 54 
East Liverpool 124, 139 

Eastern Ohio Resource Development Center 136 
Edaphic 98 \ 
Eden Fftrk 119 

Electric Consumers (diagram) 109 
Electric Generating and Transmitting (diagram) 109 
Electric geiiierating plants 23,108,125 
Electricity 17, 33, 108, 134, 145, 156, 158 

books 109, 135 
^«"tis 109, 135 



Electrostatic precipitators 108, 133, 135 
Elevations of Lake Erie (diagram) 46 
Elyria 44 

Empire Dettoit Steel Corporation If^J 

End moraine 11,69 

Environmental education 5, 46, 107, 116 

Environmental ethic 5 ^ 

Erie Canal 32,131 

Erie County 39 

Estuary 88,90 

Eutrophication 88 

Evans, Dob, Farms 168 

Evaporites 19 

Evapotranspiration 23 

Farm implements 99 
Fantasy Farm 120 

Farbach- Werner Nature Preserve 120 
Feeder canals 41 
Findlay 70 
Findlay College 79 

Findlay Reservoir and Water Treatment 

Plant 78 
Firelands 40,43 

Firestone Tire and Rubber Company 47 

Flatfoot Sheep Ranch 120 

Flint Ridge State Memorial 138 

Flood control 58, 102, 149 

Flood plains 12, 44, 45, 55, 91, 97, 126, 141 

Floods 12, 34, 45, 63, 71, 102, 103, 126 

Flux 104 

Fondessey Enterprises 94 
Four-H Camp Palmer 94 
Forests 21,27, 33,97 

mixed mesophytic 106, 153 

swamp 63, 97 
Fort Ancient State Memorial 110 > 
Fort Frye Research Farm and Environmental 

Center 144 

Fort Jefferson Plant (American Aggregates) 120 

Fort St. Clair State Memorial 120 

Fort Washington 100 

Fossils 9, 97, 98^ 103, 106, 114 

Fourdrinier Paper Machine 163 

Franklin Environmental Ccmiplex 102, 1(0, 112 

diagram 113 

films 113 
Franklin Park and Conservatory 168 
Fremont 71 

Friendship Park 144 
Furnaces 

basic oxygen 104 

blast 104, 105 

charcoal 104, 149,154 

open hearth 104 

Gallia County Rural Water System 168 
Gallipolis 150 

City Square 169 
Gather (glass making) 83,92 
Geauga County 39, 60 
General Motors Corporation 120 
German Village 161 ^ 
Glacial deposits 11, 149 

drift 15,69 

eskers 39 

kames 39 

outwash 11 

soil 11, 15 

stratified 11 

stream^reversal 123 
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Ull 11, 71, 72, 118 
Glacial grooves 11, 44 
Glaciers 11, 39, 149 

Illinois 97, 106 

Kansas 97, 103, 106 

Wisconsin 11,86,97,106,123,143 
Glass 33, 70, 82, 92, 124, 125, 145, 149, 156 
' Glass reclamation 36, 112 
Gleysoil 84 

Glen Helen Nature Preserve and Outdoor 

Education Center 120 
Goll Woods 69, 80 
Goodtime II Cruise 50 
Goodrich Company 43 
Goodyear Tire and Rubber Company 66 
Goose Run Valley 114 
Grace Haven Outdoor Education Area 144 
Grand Lake St. Marys 103 
Grand Opera House (Cincinnati) 100 
Grand River 39, 41 
Grant Life Science Center 120 
Great Lakes Basin Commission 89 
Great Lakes Historical Society Museum 66 
Gypsum 17,19,133 

Hale Farm and Western Reserve Village 52 

Hall China Company 144 

Ham Iton 35, 98, 100 

Hamilton Gravel Plant 120 

Harrison Reclamation Area 144 

Hayden Avenue Neighborhood Development 

Program 54 
Heart of Ohio Farm Tour 144 
Heidelberg College 71 
High wall 34,142 
Hildreth letters 136 
Hocking River 149 
Hocking Valley Scenic Railway 169 
Holden Arboretum 66 
Hoover Reservoir 34 
Hopewell Furnace 104 
Horizons, soil 15 
Hull Pottery 145 
Huntington Galleries 169 
Huntington Park Reservation 57 
Hutchings, O. H., Generating Station 108 
Hydrologic cycle 78 

Ice Age 9, 11, 39, 97 
Igneous rocks 9,44 

Illinoian Period of Glaciation 97,106 ^ 
Imperial Glass Corporation 145 
Incinerator 35, 120 

Independence Schools Outdoor Education Center 55 
Indians 31,40 

Adena 123,150 

Delaware 124, 150 

Erie 31 

Fort Ancient 110 

Hopewell 98, 110, 123, 124, 139, 150 

Iroquois 31,69,124 

Miami 31,98 

Middle Mississippian 123 

Shawnee 31, 101, 102, 124, 150 

Tawichtawis 98 

Wyandot 31, 69 
Indian Lake 103 
Indian Mill State Memorial 94 
Industrial contaminants 152 
Industrial Revolution 151 
Industrialization 33, 70, 124 



Inspiration Hills 145 

Inversion 12,35,151 

Iron ore 33,41,104,149,154 , 

Ironton 151 

Irrigation 58,62 

Irwm Prairie 87 

' Jeffrey Mansion 169 
John Bryan State Park 101 
Johnny Appleseed 126 
Johnson-Humrickhouae Museum 141 

Kaolin 139 

Kelley's Island 11,42,44,66 
Killdeer Plains Wildlife Area 95 
Kiln 17,82,132,139,163 
Kincaid Fish Farm 169 
Krippendorf Lodge 106 

Labor 33,36,58,92 
La Boiteaux Woods 120 
Labino Glass Shop 82 

Lake Erie 11,12, 23, 24, 32, 34, 39, 45, 50, 71 . 
Lake Erie College 41 

Lake Erie Junior Nature and Science Center 57 

Lake Loramie 103 

Lake plains 32, 59, 62, 69, 77 

Lancaster 151 

Lancaster Waterworks 169 

Land surveys 40 

Land use planning 24, 44, 152 

Landfills 94 

Leach beds 72, 103 

Leaching 136 

Lebanon 100 

Licking River 123, 126, 130 
Lima 70 
Lima Lake 95 

Limestone 9, 15, 17, 97, 104, 106, 132, 149, 

Columbus 44,69, 169 

Maxville 132 
Little Auglaize Watershed Channelization Progra 
Little Miami River 97, 98,99, 101, 102, 106 
Lockville Canal Loclu 169 
Logan Clay Products 169 
Long Branch Farm 106 
Lorain 35,43 

Lorain Fossil Fuel Generating Station 66 
Lost Creek Reservoir 95 

Mac-0*Chee Camp 120 
Magee Marsh 95 
Mahoning River 39, 43, 152 
Making paper at the Mead 162 
Malabar Farm 145 
Mansfield 35, 126 
Mansfield Weather Station 145 
Manufacturing 99, 100 
Marble Cliff ^liarries 169 
Marietta 125, 150 
. Marion 150 > 
Marshes 62, 86 
Marsh Run Watershed 58 
Martins Ferry 125 
Maisillon 125 
Massillon Museum 145 
Maiimee Conservancy District 74,84 
Maumee River 69, 77, 88 , 
Maumec State Forest 81^^87 
Maxville limestone 132 
McCoy, Nelson, Pottery 139 



Mead Experimental Forest 164 
Meltwater 69, 97, 149 
Mercer property 169 
Metals Park 60 
Metamorphic rocks 9 

Miami Conservancy District 12, 101, 102, 112 

Miami and Erie Canal 69, 100 

Miami River 32, 34, 97, 99, 100, 102, 108, 116 

Microclimates 12 

Middletown 34, 100, 104. ^ 

Milan Historical Museum '66 

Mill Creek 97,99 

Mill Creek Park 43,66 

Mineral garden 60 

Mineral resources 17, 41, 126 

Mississippian Period 55, 69, 123, 130, 133, 149 , 

Mississippi River 139 

Model environmental Education Study Center 169 
Mohican School in the Out-of-Doors 145 
Moh's Scale 138 

Montgomery County Incinerator 120 
Montgomery County Joint Vocational School 116 
Moraines 11, 88 

Morse Road Water Treatment Plant 169 
Mosquito Creek Reservoir and Wildlife Area 34, 66 
Mt. Airy Forest 120 

Mt. Eaton Landfill Reclamation Area 145 
Mt. Orab Outdoor Education Center 120 
Mt Vernon 126 

Muck Branch, Ohio Agricultural Research and 

Development Center 58 
Museums 57, 66, 82, 101, 102, 111, 119, 121, 138, 141, 

144,145 

Muskingum River 34, 39, 123, 126, 134, 141 
Muskingum River Electric Generating Station 145 
Muskingum Watershed Conservancy District 12, 34, 
126, 141, 142 

Napoleon 70 

National Environmental Education Landmark 65 
National Road 32, 101, 124, 138, 150 
Natron 82 
Natural areas 28 

Natural Areas Preservation Program 28, 130 
Natural gas 17, 33, 70, 71, 92, 126, 140 
Natural levee 97 
Natural vegetation 21 
Nature centers 57, 65, 106, 119, 143, 170 
Nature Conservancy (Ohio Chapter) 28, 130 
Newark 123, 126 \ 
Newark Wastewater Treatment Plant 145 
Niles 43 

North Central Branch, Ohio Agricultural Research 

and Development Osnter 62 
North Dayton Plant (American Aggregates) 120 
Northern Ohio Sugar Refinery 95 
Northwest Territory 31, 124 
Nuclear fission. 71 
Nuclear fusion '71 

Oak Openings 86 
Oberlin College 41, 4A 

Ohio Agricultural Research and Development Center 
59,125,136 

Eastern Ohio Resource Development Center 136 

Muck Branch 58 

North Central Branch 62 
Ohio and Erie Canal 28,33,41, 50,55, 125, 141,150 
Ohio (Archeological and) Historical Society 28, 101, 

111, 138, 154 
Q**-o Biological Survey 21 



Ohio Brush Creek 97 
Ohio Caverns 121 
Ohio Company 40 

Ohio Department of Natural Resources 28, 45, 74, 

81, 87, 127, 130 
Ohio Environmental Protection Agency 35, 36, 79, 

103,166 
Ohio Historical Center 170 
Ohio Natural Areas Council 28 
Ohio Power Recreation Area 145 
Ohio River 23, 32. 34, 97, 99, 100, 102, 117, 125 
Ohio Water Development Authority 35 
Oil 17, 33, 42, 70; 71, 140, 149 
Old Town USA 146 
Olentangy River and study 149, 170 
Ordovician Period 97, 106, 114 
Ores 60 

O'Shaughnessy * Reservoir 34 
Ottawa National Wildlife Refuge 71 
Outlier 101 
Outwash 123 
Overburden 142 
Overlook Hills Farm 170 
Owens-Coming Fiterglass Plant 146 

Faleo Indian culture 98, 123, 150 
Paleozoic Era 55 
Paint Creek 149, 163 
Paper 99,100,112,162 
pH 137 

Pennsylvania Dutch 43, 151 
Pennsylvanian Period 19, 39, 123, 142 
Perkins Observatory 170 
Permian Period 19,123 
Perry, Commodore 70 
Perrysburg 70" 

Phiilipsburg Plant (American Aggregates) 121 

Piatt Castles 101,121 

Picway Power Generating Station 170 

Piqua 101, 104 

Planning 37 

Plant communities 21 

Plant succession 52 

Population 35, 37, 42, 44, 124, 150, 151 

Port of Toledo and the Port Authority 88 

Portsmouth 36, 151 

Poston Electric Generating Pl^nt 170 

Pottery 124, 125, 139, 144, 146 

Powell, William, Educational Laboratory 170 

Power generation 108 

Prairies 28, 39, 69, 71, 86, 87 

Precipitation 12, ?a; 45, 78 

Procter and Gamble 100 

Procter and Ganible Ivorydale Plant 121 

Public Law 566, 58, 91 

Punty 83 / 

Put-in-Bay 70 

Pymatuning Reservoir 34 9k 
Pyrite 127, 137 



Quakers 100 
Quarrying 42, 130, 133, 

Raccoon Creek 154 
Racine Locks and Dam 170 
Radio-carbon dating 11 
Railroads 32, 105, 130 
Railroads of America 67 
Rainfall 12, 45, 84 
Rarico Corporation 170 
Recessional moraines 11, 58 



Reclamation 34, 69, 112, 127» 136, 141, 144, 145, 

146,161 
Recreation 103,145 
Recycling 36, 48, 105, 112, 140, 163 
Redwinged blackbird 62 
ReforeBtation 27 
Relict vegetation 28 
Republic Steel Corporation 50, 67, 125 
Residualaoib 11, 15 
Resource invoitory 37 
Resthaven Wildlife Area 44, 67 
Revegetation 136, 137 
Richland County farm tour 146 
Ripley Union Water Association 117 
Roar Island 121 
Rock strata 
igneous 9,44 
sedimentary, 

conglomerates 106, 149 

dolomites 15, 17, 19, 62, 69, 84, 86, 97, 116 

evaporites 19 

limestone 9, 15, 17, 97, 104, 106, 132, 149 
shale 11, 15, 17, 39, 69, 103, 149 
Rocky River 44 

Rolling Acres Vacation Farm 170 
Roscoe Village restoration 141 
Rowe Interpretive Center 106 
Rubber 43, 47 

Sally Buffalo Park 146 
Salt 17,19,42 
Salt-box house 52 

Sand and gravel 11, 17, 19, 39, 42, 97, 123, 149 
Sand barrens 12 ^ 
Sandstone 9, 11, 15, 17, 42, 69, 82, 151 
Sandusky 43, 45 
Sandusky River 69, 71 
Sandy and Beaver Canal 41 
Sanitary landfills 94, 112, 145 
Schiller Park 161 

School of Natural Resources, The Ohio State 

University 153 
Schwaihberger Preserve 87 
Scio Pottery 146 
Scioto River 32, 34, 149, 166 
Scrap iron 104 
Secor Park and Arboretum 90 
Secrest Arboretum 146 
Seiche 45,90 

Sedimentary rocks (see rock strata) 
Septic tanks 103 

Serpent Mound State Memorial 121 
Sewage treatment plants 36,74, f4, 112 
Shady Meadow Amish Farm 170 
Shaker Historical Society Museum 67 
Shaker Lakes Regional Nature Center 65 
Shaker settlement 65^ 100 
Shale 11, 15, 17, 39, 69, 103, 149 
Shallaibarger Nature Preserve 171 
Sharon conglomerate 123 
Shelby Municipal Water Treatment Plant 146 
Sigrist Forest 143 

Silurian Period 19, 62, 69, 84, 97, 116, 149 
:Sunco Coal Company 142 
Sludge 74,112,137,166 

basins. 104, 135 
Slurry 133 

Sniucker Bam Studio 121 
Snbitin* Ridge 170 
Soda ash 82 
Soil 9.15,34,116 



acid 11,137,149 

gley 84 

parent material 15 

profile 15 

regions 15 

residual 11, 123 

types 75, 84 
Soil Conservation Service 33, 69, 75, 81, 84 
Solid waste treatment plants 36, 105, 112 

fiber recovery 112 

glass recovery 112 

metal recovery 112 
South Bass Island 70 

Southerly Wastewater Treatment Plant 166 

Spangler Park 146 

Spoils, 136, 137 

Spring Hill Nature Center 121 

Springfield 35,101,118 

Stark County Historical Society 131 

Stark Wilderness Center 143 

State House (State Capitol) 171 

Steamboats 124 

Steel 42, 43, 104, 105, 125, 156 

Steubenville 35 

Stone Container Corporation 146 
Stream profile 97 
Striations 11 

Strip mines 33, 34, 126, 136 

Strip mine law 142,152 

Stuart, J. M., Generating Station 109 

Sufferers' Lands 40 

Sulphur content 134 

Suifaoe mining (see strip mines) 

Swan Creek 90 

Swiss cheese 128 

Swiss Farm 95 

Symmes Purchase 98 

Taconite 105 

Taft House Museum 121 

Tait, F. M., Generating Station 109 

Tarhe 69 

Temperatures 12 

Terminal Tower 42 

Terraces 

glacial 97 

river 100 
Terwilliger's Pond 95 
TiflBn 71, 92 r 
Tiffin Glass Company 92 
Till plain 11, 97,149 
Tilth 84 

Timber production 164 
Timk^ 

Canton 146 

Roller Bearing 124 

WoosterSteeri46 
Timmon's Dairy Farm 67 
Tires 47 
Tobacco 99, 114 

Toboso Sdux)l Tour Guide Project 130 

Toledo 35j 45, 70, 77, 88 
DemblitiMi Services Dump 95 
Environmental Clearing House 77 
Metropolitan Park District 86, 87, 91 
Municipal Area Council of Governmait 89 
MusAmi of Art 82^^ ^ ~ - 
Museum of Health and Natural History 95 
Naturalists' Association 87, 95 
Zoo 95 

Trade 99 



Trade-off 108, 118, 165 

Transformers 108,134 

Transportation Research Center 171 

Treaty of Greenville (or Green Ville) 40, 55, 69, 70 

Tree planting 137 

Troy 101 

Tuscarawas River 39, 123, 124 
Twin Creek ^ /ater study 121 

Upground reservoir 58, 72, 73, 78 

Understory 106 

Unglaciated region 136 

U.S. Coast Guard Station G7 

U.S. Environmental Protection Agency 46, 88 

U.S. Hydrological Research Station, 127 

U.S. Shoe Corporation 171 

Upper Valley Mall, 118 

Urbanization 36, 42,102 

Van Port iron ore 154 

Van Wert 70 

Vermilion River study 67 

Virgin forests 28, 143 

Virginia Military District 98, 117, 150 

Vulcanization 48 

Walden Wildlife Refuge 171 
Walhonding River 123, 141 
Wapakoneta 102,119 
Warren 40 
Warwick's Farm 147 

Wastewater treatment plants 48, 102, 112, 145, 146, 

163,166,169 

primary 44 

secondary 44 

tertiary 45 
Water 23, 24, 34, 48, 103, 104, 117, 134, 163 

aquifers 35, 48, 102, 149 

ground 72, 102, 152 

hydrologic cycle 78 
WaterQualityActof 1965 35 



V^ater quality management 44, 102, 103, 136 

Water table 78 

Water treatment plants 73, 78 

Water vapor 78 

Waterville Treatment Plant 90 

Wayne County farm tour 147 I 

Wayne Lakes 121 

Wayne National Forest 169 

Weather station 145 

Western Reserve 39, 40, 44 

Western Reserve Historical Society 52, 67 

WestervilleWaterTreatment Plant 171 

Westinghouse Electric Corporation 171 

Whip-Poor-Will Hills 121 

White Oak Creek 97 , 

Wildlife 24 i 

Williams County Conservation League Area 95 

Willow Valley Farm 147 

Wills Creek 123, 125, 142 

Wilmmgton 100 

Wisconsin stage of glaciation 11, 86, 97, 106, 123, 143 
Wittenberg University 101 
Woodland Altars Education Center 121 
Woodlawn Cemetery 95 
Wooster 125 

Worthington Outdoor Education Center 170 
Wright-Patterson Air Force Base 101 



Xenia 101 



Yazoo 97 

Yellow Springs 101 
Youngstown 35, 43 
Youngstown Sheet and Tube 43,67 



Zane Caverns 101, 121 

Zane's Trace 32 

Zanesville 123, 126, 139 
Art Center 147 
State Nursery 147 
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MAPS Page 

Ohio Watershed Region Map 4 

Geological Map and Cross Section of Ohio 8 

Glacial Deposits of Ohio 10 

Ohio Division of Geological Survey 

Ohio Soil Regions 14 
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Ohio's Mineral Resources 16 
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Original Vegetation of Ohio at the Time of 
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Elevations of Lake Erie 46 
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Center, Detroit ^ ^ / 

Hydrological CycleT :: :. 78 
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Typical Profile of a Glacial River Valley 97 

Electric Generating and Transmitting 109 

Diagrammatic Map of Fort Ancient 1 jiO 

Franklin Environmental Complex 1 13 

Contamination of Water by Drainage 

from Mines 137 
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Fourdrinier Paper Machine 163 

Southerly Waste Water Treatment Plant .167 

Table — Population in Ohio 36 
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